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ESIGNING fabrics for men’s 
wear suitings and overcoat- 
ings presents many difficult prob- 
lems. We realize that too— because 
each new weave brings new prob- 
lems in dyeing. 
There may be fabrics you 
haven’t used before—you might 
have a combination such as this: 


50% casein wool 
25% viscose rayon 
25% worsted with 
acetate effect threads. 


New dyeing technique may be 
necessary —and dyestuffs will di- 
rectly affect the appearance, 
salability and durability of finished 
garments. Here du Pont dyestuff 
chemists can be of assistance. 
They are working on many similar 
dyeing problems. Their experi- 
ence and research facilities are at 
. SANS \ your service in today’s changing 
a 3 AAV TREY AY SAEERN AAS ARAYA fabric situations. Let them help 
FICIAL PUBLICATION ANAAAANASAR Vee ANA you get the best results from 
of the ; AAA AAA KLAN available materials by establishing 
A ANURAAAAARAS ANS QUAN | dyeing formulas to meet your 
PROCEEDINGS HAKAN A, | AMY ARVANA \ i. 83> particular needs. 
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Ol of the Darkness 


Out of the darkness emerges a clear picture of our 
duties in the Victory effort. America’s great Textile 
Industry becomes a vital weapon in the battle of 
production...and the Warwick Chemical Company 
pledges its skilled technicians and research facili- 
ties, its specialized products and new developments 


to the service of the industry. 


y . Hp . Ct? 
Wanctch Chemical Company 
WEST WARWICK, R. |. © ROCK HILL, S.C 
580 FIFTH AVE, NEW YORK, N. Y 
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Army, Navy and Marine Corps 


WOOLEN AND WORSTED FABRICS 
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Government Wield aml akitla-w 


FASTNESS TO LIGHT 
FASTNESS TO WEAR 


LEVEL DYEING 
UNIFORMITY OF PIECE TO PIECE 


INS> Dyestuffs for OD and Navy fabrics are the result of long 
experience and progressive research. Our technical specialists in 


Government work are available for consultation at any time. 


GENERAL DYESTUFF CORPORATION 


‘35 MUDSON STREET ~- NEw Bares Cie 


CHARLOTTE - CHICAGO = PHILADELPHIA = PROVIDENCE » SAN FRANCISCO 
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DECATING IMPROVES FABRIC FINISH 


Viscose, acetates, silks and certain cottons and It also results in added savings because of the smaller 
knitted goods can be made more appealing to the eye amounts of softening materials required. Printed 
and hand—easily and inexpensively—by decating. fabrics show the additional advantage of decreased 
mark-offs, due to excessive amounts of oil which is § 


Using only one operator, this decater has by test, necessary unless the piece is decated. 


produced 250 yards more per hour than other 
machines requiring two operators. Since its introduction in 1937 a number of im- 


provements have been made making this decater 

The decating of piece dyed fabrics results in an faster and simpler to operate. The machine is sturdil 

improved quality at lower cost, due to the absence built and complete in every detail. Just hook 
of breaks, harshness and other undesirable faults. steam, water and electricity. 


Write for full information 


VAN VLAANDEREN MACHINE CO. 


370 STRAIGHT ST., PATERSON, N. J. 


World’s largest manufacturers of rayon & silk processing machinety 
























ONYX TEXTILE PROCESSING 
PRODUCTS MEET WAR TIME NEEDS 


Today, routines in the processing and finishing 





of textiles are changed overnight. Materials 
and methods are subjected to sudden changes 
and drastic withdrawals because of our coun- 
try’s war efforts. Onyx Textile Processing and 
Finishing Products for all available fibers cover 
a range wide enough to meet conditions gov- 
erning raw materials, production, market con- 
ditions and government regulations. To textile 
manufacturers confronted with war time finish- 
ing problems, Onyx chemists and technicians 
are available for consultation and real, prac- 


tical help. Leading textile mills 











have been aided considerably by 






INVEST IN 
. 49 WAR SAVINGS 
ce BONDS 
AND STAMPS 

TODAY ™ 
EVERY Day 


Onyx Processing Products. Why not 


learn what they may do for you? 


ONYX OIL @ CHEMICAL fe) 


JERSEY CITY Ny 
New England ofp ae 


Charlotte Off 


MPANY 


ce: 51] Westminster Street, 
sa 121 East Third Street, Ch 
Mid-Western Representatives. 
‘i ep -hemical Co. 

yx Oil & Chemical 


Providence, R. I. 
arlotte, N.C. 


Maher Color &C oi 
,<licago, Ill; 





—the modern thickening agent made 
especially for the Textile Industry 


: te — ' WY ITH the use of KELTEX you'll get excellent color 
fovea a ey 


yield and good penetration, with no scratching o 
mark-off trouble in the washer. 


KELTEX was developed and is especially made for use 
as the thickening agent in 
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—print pastes for use on cotton and rayon 


—discharge work 
—padding operations 
—gum-water 


—direct dye printing on rayon 


KELTEX is ready to use—requires no testing, boiling, filter 
ing, or other special handling. It is removed easily witha 


light rinse. The cost is low per unit of finished goods. 


You'll like KELTEX KELTEX 
REFINED 


KELCO COMPANY 


7) Eust Backer Drive 31 Nassau Street 530 Hest Sith § 
CHICAGO VEW YORK LOS ANGELES 
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with Culotix 


With priorities . . shortages . . substitutes 
and the growing searcity of high grade 
colors bringing many other problems, 
there’s ne need to put up with bleeding in 
water of direct color dyeings. Whether 
the trouble occurs while the fabric is 
batched up after dyeing; in the finishing 
bath; or any ether place where fastness 


tewater is necessary .. the cure is Culofix 
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REG. U.S, PAT. OFF 

Used as an after treatment, Culofix pre- 
vents such color bleeding in all rayons, 
eottons and mixtures ..either cleth or 
hosiery. It is especially valuable for pre- 
serving crisp detail and contrast in prints. 


Ask us how you ean try it. 


Arkansas Co., Ine. 


NEWARK, NEW JERSEY 


Manufacturers of Industrial Chemicals for over 35 Year~ 
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frre... 


OU haven’t time to test hun- 
dreds -of resins now. But how 
else can you be sure you have the 
best resins for important war jobs? 
That’s where our consulting ser- 
vice comes in. Our knowledge of 
resin chemistry is available to help 
you pick the right resins. 
We design resins to fit specifica- 
tions supplied by industry. We have 
many resins already designed that 














meet many of industry’s require- 
ments. Just to give you an idea: 

There are the three Pentalyns*— 
pale, hard, heat-stable; Lewisol mo- 
leics; Imperial Brand Ester Gums; 
Hercolyn* and Abalyn*, liquid me- 
thyl esters of rosin; ester gums from 
Staybelite* (Hercules Hydrogenated 
Rosin); and Vinsol* Ester Gum, 
dark, hard, high-melting, and solvent- 
resistant. The new Poly-pale Ester 
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Gum is high-melting and has heavier 
body than gum esters. 

But that’s not all we have, and it 
gives no suggestion of the interest- 
ing possibilities in some new Her- 
cules resins. 

Let’s get together and talk def- 
nitely about the characteristics you 
would like to have in a resin. Every 
minute saved now helps toward 


victory. 


SYNTHETICS DEPARTMENT 


#Reg. U. S. Pat. Off. SC-I7 


HERCULES POWDER,COMPANY 


INCORPORATED 


902 MARKET STREET * WILMINGTON, DELAWARE 


DESIGNERS 


OF RESIN 


FOR 


INDUSTRY 
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ew All Purpose Sulphonated Oil 


me a long period of research 
and development, Jacques Wolf 
& Company offers APASOL, a highly 
eficient commercial oil for use in 
all wet processing of natural and ar- 
tificial fibres. 

Besides unusually high solubility, 
APASOL has a wide range of features 
to help your dyeing, bleaching, 
printing and finishing ... APASOL 
assures complete penetration, has 
elective softening action. It is re- 
sistant to organic and inorganic 
acids and salt solutions (lime, Ep- 
som and common salts). 

APASOL brightens shades in dye- 
ing—imparts a soft hand to cotton 
fabrics, makes artificial silks easier 
to wind and void of stickiness. In 
pasting colors, APASOL affords fine 
dispersion of naphthol and vat dyes. 
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APASOL gives you low cost efficiency 
in every wetting process: 
Desizing —APASOL is a preliminary wetting agent. 
Kier Boiling —apasot aids emulsification of soaps, solvents, soluble oils. 
Bleaching —APASOL acts as a stabilizer and softening agent. 
Dyeing —APASOL assures thorough wetting out and absolute penetration. 
Soaping after dyeing —APASOL is an efficient dispersing agent, prevents for- 


mation of lime soaps. 


WRITE TODAY FOR A GENEROUS FREE SAMPLE 


JACQUES WOLF « co. 


PASSAIC, WN. J. 


WAREHOUSES: Providence, R. |., Philadelphia, Pa., Utica, N. Y., 
= Chicago, ltl., Greenville, S. C., Chattanooga, Tenn., Knoxville, 
PRODUCTS ff .- Tenn., Charlotte, N. C., Milwaukee, Wisc., Columbus, Ga. 
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IMPORTANT TRADE NOTES 


Indigosol Grey IBL 


for 
Bluish INDIGOSOL Grey IBL produces clear, bluish-tone Greys of very 


gor (] 


t fastness for printing, dyeing and padding. It can be shaded with any of 
oF at the Indigosol Yellows, Orange or Browns to obtain any of the shades of 


Greys Grey desired. 


One of its most important characteristics, in addition to its excellent pene- 
tration of heavy goods, is that it produces very level shades which are 


well covered even in the lightest tones. 


INDIGOSOL Grey IBL is readily soluble and belongs to the class of 


Indigosols which develop easily. 


Pharnarel Beoum GRNN 
Yollove, aad brill, in shack 
Bille Wobh Jaslutve. 


CARBIC COLOR AND CHEMICAL CO., INC. 
451-453 Washington Street, New York City 


BRANCHES: IMPORTERS OF THE MANUFACTURES OF EXCLUSIVE DISTRIBUTORS OF 
PHILADELPHIA DURAND & HUGUENIN S. A. PHARMASOLS 
PROVIDENCE HAMILTON, ONT. BASEL, SWITZERLAND PHARMOLS 
CHARLOTTE, N. C. PHARMACINES 

Representative: Los Angeles (Hathaway Allied Products) 
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1942 MODEL 


Time was when every bride's 
“hope chest’ contained fine, 
white linen towels... precious 
heirlooms to be used only “for 
company”. Now the flax plant 
is being obsoleted by Spun 
Rayon and Cotton mixtures that 
have much of the utility and 
pleasant feel of linen at much 


lower cost. 


Under the stimulus of war- 
time needs, mixtures of syn- 
thetics and natural fibers are 
constantly invading new fields 
...and complicating still further 
the problems of the dyehouse. 
But National Technical Service, 
anticipating each new develop- 
ment, is always ready with the 
formulas and color to give you 
the match you must have with 


your standard of fastness. 


For nearby Technical Service 


always consult National first! 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET NEW YORK, Nt. 


SAN FRANCISCO 517 Howard St. NEW ORLEANS. . Masonic Te 
CHARLOTTE 2 203 W. First St CHATTANOOGA 
GREENSBORO Jeffer d Blc PORTLAND, ORE 

100-204 S. Front St ATLANTA Al tree S TORONTO 137-145 We 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE WORLD 
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PIGMENT PADDING PROCESSES 


of Applying Vat Dyes* soni: ‘aaa as. aioe one 


W. E. HOPKINS 


was presented in England, trade 
names common to that country 
appear. Domestic products of 
equal merit are available. 
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(Concluded from issue of April 13, 1942) 


METHOD OF CALCULATING THE STRENGTH 
OF THE PADDING LIQUOR 

The method of calculating the strength and amount of 
the padding liquor to produce a desired shade on a given 
amount of material is simple and depends on the following 
factors— 

(1) Strength of shade; (2) weight of material; (3) 
expression of the padding mangle; (4+) capacity of the 
padding box. 

The amount of dye required to produce a given shade is 
first determined by actual laboratory tests or, if a shade is 
being padded which was previously jig dyed, the dyer will 
know the amount of color required for a given amount 
of material. It must be noted, however, that the dyer 
should always aim to under-pad, since when the shade 
dyes up on the light side on the jig, it is a simple matter 
io add more color, but on the other hand, if too deep a 
shade is obtained on padding, it is necessary to wash the 
color off prior to reduction on the jig, re-dry and re- 
commence padding with a further adjusted padding liquor. 
Therefore, it is always recommended that a small piece of 
the actual cloth being padded should be inserted in the 
first end fent of the goods and padded through the actual 
mangle, and then reduced and oxidized in order to give an 
indication of the strength and shade of the padding to 
enable any adjustments to be made to the padding liquor. 
A simple method, however, is to erect a small mangle 
alongside the actual mangle, and adjust the expression of 
the rollers to the same degree. This small mangle can then 
be used for tests on small pieces of the actual cloth to be 
padded with liquor taken from the padding box of the 
large mangle. 

When the amount of the dye required has been ascer- 
tained, the volume of liquor to be made up is calculated 
trom the equation— 

BXA 
x == —— + C, 

100 « 10 


_— 


#Ron-: P F oa : . : 
D Reprinted from the Journal of the Society of Dyers and Colorists, 
lecember, 1941, 


where A = weight of cloth; B = % expression of padding 

rollers; C = capacity of padding box in gal.; and + = 

volume of liquor in gal. Thus, in order to pad 1,000 lb. 

cloth to a 20% shade with a Caledon Jade Green XS 
x 

Paste Fine dispersion using gal. Calsolene Oil HS, 
100 

the expression of the rollers being 80% and the capacity 

of the padding box 5 gal., the total volume of liquor re- 

quired would be— 

80 x 1,000 

- 5 


T . 





= 85 gal., which would contain— 
100 « 10 

1000 «x 20 ° 85 

—_————— = 200 lb. dve and —- = 0.85 gal. Calsolene 


100 100 


Oil HS. 


As is usual with all padding operations, the first padding 
to a shade is the most difficult, since it will be found that 
for the production of most shades, particularly mixtures, 
various adjustments of the padding liquor as regards 
concentration and component dyes will be necessary to 
give a reasonable match to a pattern on subsequent 
reduction, oxidation, etc. However, as the dyer becomes 
more efficient in the use of the padding mangle, he will 
find the system to be easier and more reliable for the 
production of consistent results. 
that once 


It should be emphasized 
have been determined for 
producing a shade, no difficulty should be experienced in 
obtaining reasonable repeats with similar materials. It 
cannot be expected that exact matchings to any pattern 
will be obtained by padding, but results should be obtained 
which will permit of normal shading on the jig with 
reasonably small amount of dyes. 
are quite satisfactory if 
of shade of the pattern 


the chief factors 


Generally, the results 
padding yields an 85-95% depth 
to be matched, the remainder of 
the dye required being added as shading over the first 
2 ends during reduction on the jig. 

There is no limit to the number of pieces which can be 
padded in one run to a particular shade and, even with 
long runs of cloth, there is no necessity to adjust the 
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strength of the feed liquor since the strength remains 
constant as the fibers have no affinity for the pigment dye. 
In the case of long runs of cioth, however, the pigmenting 
liquor always shows a slight tendency to weaken, and this 
should be counteracted by thickening the padding liquor 
with a little gum tragacanth, eg., 4-% gal. of a 1 :20 
gum-water paste per 10 gal. padding liquor. The use 
of thickened padding liquor also has the advantage that 
more even dyeings are obtained on cotton-viscose rayon 
union goods. In such cases it is preferable to dry the 
goods after padding, the gum preventing the transference 
of pigment in the subsequent reduction bath and conse- 
quent heavier dyeing of the viscose rayon. The amount 
of thickening added in all cases should be kept to a 
minimum, since it retards the wetting-out action of the 
padding oil, thus necessitating a slower padding speed and 
a higher temperature of the liquor. 

The pigment padding process may be varied by omitting 
the padding oil from the padding bath, and adding it 
instead to the last wet pretreatment of the materials prior 
to padding, and drying it in. In this case, the strength 
of the solution containing the padding oil should be 
adjusted so that the amount of the oil contained in the 
dried cloths is 1 lb. approx. of oil per 100 Ib. material. 
The results given by this process are very similar to those 
obtained by the alternative method, and as far as the 
present author is aware, the process offers no advantage, 
particularly when relatively small batches of material are 
being processed. It is used largely, however, by American 
dyers. 

Many attempts have been made to perfect a method of 
production whereby materials may be padded with a vat 
dye, followed by reduction, oxidation and soaping in one 
continuous operation, but it is not a practical proposition 
since the pigment dye is partially washed off during 
reduction before being redyed on to the materials and, 
therefore, there would be a continuous change in the 
composition of the reducing bath leading to the production 
of unlevel dyeings. 


PIGMENT DYEING OF LOOSE COTTON AND 
VISCOSE RAYON “FIBRO” IN OPEN VESSELS 

It is possible by the foregoing method to produce very 
even dyeing throughout the mass of loose materials, and 
the method is particularly recommended for dyeing light 
shades with mixtures which are normally difficult to dye 
level. The amounts of dyes used are exactly the same 
as for the ordinary method of dyeing, but only Paste Fine, 
200 or 300 Grains or 300 Powder Fine brands should be 
used. The necessary amounts of dye are pasted well with 
a little hot water and Calsolene Oil HS and then added 
to the dyebath, which should contain as small an amount 
of soft boiling water as will enable the loose materials to 
be worked easily. The dry loose cotton or “Fibro” is then 
entered into this bath, which contains 2 lb. Calsolene Oil 
HS per 100 gal. water, and the whole is gently boiled for 
10-15 min., meantime working the material well. The 
steam is then shut off and sufficient cold water added to 
bring the temperature down to the normal dyeing tem- 






250 








perature of the dyes used. The requisite amounts ui 
caustic soda and sodium hydrosultite powder, depending 
on the dyes used, are then added, the color allowed bk 
vat for 10 min., and the material worked jor a {urthe 
hour in this vat until dyeing is complete. Aiter hyqry 
extracting, the dyeings are oxidized, washed, and soaped 
at b.p. in the normal manner. 
PIGMENT PADDING OF COTTON, LINEN, Anp 
VISCOSE RAYON IN THE HANK, OR opgy 
BECK 

This process is particularly recommended for dyeing 
pale level shades when penetration is essential. The 
pigmenting process is best carried out on an impregnating 
machine, the dry yarn being given several turns in the pad. 
ding liquor and then evenly squeezed before the reducing 
and dyeing operations; but if such a machine is not ayail- 
able, a small tub capable of holding all the padding liquor 
can be used. As is usual with padding processes, previously 
prepared dry yarn only is used and, as yarn which js 
wetted-out and wrung well contains approximately its own 
weight of liquor, it is necessary to prepare a volume of 
liquor equal in weight to 114 times the weight of the yam 
to be dyed. 

The same amounts of dyes are required as would be 
used for a dyeing carried out by the normal beck method, 
but Paste Fine, 300 Powder Fine, 200 or 300 Grains should 
be used. The dye is pasted with a little hot water, 
strained and then diluted to requisite padding volume with 
water at 60°-90° C. containing 5-10 lb. Calsolene Oil HS 
per 100 gal. The dry yarn is thoroughly impregnated 
with this liquor and efficiently squeezed, ensuring that none 
of the expressed liquor is lost, until all the yarn has been 
padded. The vatting liquor is prepared next, using quan- 
tities of reducing agents depending on the dye used, but 
retaining a little of the caustic soda and sodium hydro- 
sulfite for vatting the padding liquor which has not been 
used up. This liquor is diluted with cold water to the 
correct vatting temperature, reduction carried out for 5 
to 10 min., and the liquor added to the dyebath. The 
padded yarn is entered into the reducing liquor and turned 
well until exhaustion occurs. When the yarn is first 
entered, it should be turned as rapidly as possible, since a 
certain amount of pigmented color dissolves in the bath 
and is washed off rapidly, but this gradually transferred 
again to the yarn; for this reason, therefore, it is necessary 
to work the yarn vigorously to avoid any uneven trams 
ference of the vatted color. 

When dyeing is completed, the dyeing is oxidized, 
washed and soaped in the ordinary manner as used fot 
yarn dyeing in open becks. 

DYEING COPS, CHEESES, BEAMS, HANKS AND 
WARPS, AND LOOSE GOODS IN OPEN AND 
CLOSED CIRCULATING MACHINES _ 

The pigment padding of yarns in circulating machines 's 
the most recent development in vat dyeing, and has only 
been made possible by the introduction of vat dyes whieh 
yield such fine aqueous dispersions that there 1s ™ 
filtration of dye particles from the pigmenting liquor om 
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This 


process is only to be recommended for producing pale 


circulation through tightly packed or wound yarns. 


shades with dyes which have such a high affinity as to 
cause uneven dyeing even though used in conjunction 
with retarding agents, and only the Caledon Paste Fine 
brands and 200 Grains are to be recommended for use. 
The technique for dyeing yarns in warps or bundles and 
loose goods varies slightly from the method of dyeing 
cheeses, cops, bobbins, etc., since in the former case, packing 
the machines is done by hand and is liable, therefore, to 
variation, whereas in the second case, the winding is 
mechanical and consistent. However, with warps and 
bundles and loose goods, particular care should be taken 
to pack the machine so that no channelling of the liquor 
can possibly take place and yet the pack is so arranged that 
all the material will be uniformly impregnated. This is a 
most important point, since if the yarn is not evenly 
saturated with liquor, uneven dyeing will occur. 

In the actual pigmenting operation, the highest concen- 
tation of padding liquor permitting satisfactory working 
of the machine should be used; it is prepared by stirring 
the dyes into a thin paste with hot water and diluting to 
padding volume, filtering and then adding Calsolene Oil 
HS in the proportion of 5-10 lb. per 100 gal. liquor. The 
padding temperature may vary from 60°-100° C., but 
must be maintained at a constant temperature during pad- 
ding. This liquor is circulated through the dry materials 
for 15-20 min., but after the goods have been thoroughly 
impregnated, i.e., in about 5 min., the circulation should 
be stopped and pressure on the goods adjusted to give a 
more even packing. When pigmenting is complete, the 
liquor is pumped into the storage tank and diluted with 
cold water until the correct vatting and dyeing temperature 
is reached and, if possible, excess liquor in the goods 
should be extracted by vacuum or hydro-extraction and 
added to this liquor. The correct amounts of caustic 
soda and sodium hydrosulfite depending on the dyes used 
are added next, the vat allowed to stand for 5-10 min., the 
machine then restarted and dyeing carried out for a 
further 40-60 min. After hydro-extraction, the dyeings 
are washed with cold water, oxidized, and soaped at b.p. 

When this method is employed, exhaustion of the dyeing 
liquor is fairly rapid, but even when complete the machine 
should be run for a further 
levelness of the dyeing. 

The processes of pigment dyeing with vat colors as 
described are those in use now in the trade in this and 
other countries, but, so far, comparatively little pigmenting 
of yarns has been carried out, although this practice was 
tapidly growing prior to the beginning of the present war. 

Thanks are given to I.C.I. (Dyestuffs) Ltd. for per- 
mission to give this paper. 

DISCUSSION 

C. D. Smith said that the calculations involved in 
determining the amount of dye, etc., were not clear to 
him. Would the Lecturer explain the system more fully? 

The Lecturer sad that a simple example would probably 
clear up any difficulty. Thus, in order to pad 100 Ib. 


20 min. at least to ensure 
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material in a 5% 


shade with Caledon Blue RCS Paste 
Fine. 5 lb. dye would be needed. If the mangle expression 
was rated at 80%, 8 gal. liquor would be absorbed by the 
dry material so that there should be 5 Ib. dye in 8 gal. 
liquor. If the capacity of the padding trough was 4 gal., 
the total quantity of liquor required would be 8 + 4 = 12 
gal, containing 7.5 lb. dye and 1% Calsolene Oil HS, 
assuming that the dyer did not want to use all the padding 
liquor, as 4 gal. liquor containing 2.5 lb. dye would be left 
in the trough which should be full or nearly full on 
completion of padding. 

R. A. Peel said that in his experience of dyeing cotton 
and rayon furnishing and casement fabrics with vat dyes 
he had used both the pigment padding process and the usual 
vat dyeing process on the jig. Although the Lecturer 
had referred to the difficulty of obtaining consistent shades 
by the latter method, he had not mentioned the relative 
cost of the two processes. In his (Mr. Peel’s) opinion 
the excessive cost of the pigment padding process out- 
weighed its other advantages in dyeing piece goods of the 
types mentioned, and shade matching was not any easier 
in the pigment padding process than in ordinary jig dyeing. 
In preparing cotton or cotton-rayon piece goods, did the 
Lecturer advocate a caustic alkali boil, followed by hydro- 
chloric acid scouring, or the soda ash boil? Was it neces- 
sary to remove all starch where starch size was present? 
Also, why did the Lecturer condemn friction padding? 
He (Mr. Peel) had found that the common friction pad, 
i.e., 2 cotton-covered iron rollers, admirable for pigment 
padding heavy slub cloths of viscose rayon warp and 2-fold 
cotton welt. Did the Lecturer consider that pigment 
padded vat dyeings were less likely to cause tendering than 
jig dyed vat-dyeings. particularly in brown, gold and fawn 
shades ? 

The Lecturer said that pigment padding was a more 
expensive process than vat dyeing, since more dye is 
required owing to the higher degree of penetration ob- 
tained, and there was also the additional cost of padding 
oil. The differences in cost were most apparent when 
short runs of cloth were being dyed, since more labor was 
necessary in setting up the padding mangle to each recipe 
and cleaning after padding. The amount of labor involved 
was much less, of course, when long runs of cloth were 
being padded. The advantages gained by pigment padding 
were apparent both in levelness of shade and penetration. 
These properties were determined by the type of goods 
being processed, as it was obvious that little improvement 
would be shown on a loosely woven material compared 
with a heavy duck cloth, so that the use of the process in 
any particular case was a matter for the discretion of the 
dyer. The pigment padding process was used largely 
on the materials already mentioned, as it overcame the 
defect known as “pulled effect,” which showed up undyed 
white spots on ordinary jig-dyed materials when the 
warp and weft were disturbed. 

The mode of pretreatment of the goods to be padded 
was again determined by their construction, light goods 


(Continued on page 273) 
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® TECHNICAL NOTES FROM FOREIGN SOURCES: 
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Recent Years’ Developments in the Dyestutts for, and 
in the Dyeing and Printing of, Celanese and Mixtures 
G. H. Ellis—J. Soc. Dyers and Col., 57-353, Dec., 
1941.—The November issue of the same Journal prints 
an obituary notice from the pen of a fellow worker, C. A. 
Holpin, covering briefly the life and work of George 
Holland Ellis, who died before this paper was published. 
Unusual interest therefore attaches to a final review of 
acetate fiber color technique by the man who was so 
intimately connected with its origin and development. 


Unsatisfactory results of early attempts to dye the new 
acetate fiber with existing dyes pointed to the urgent 
necessity for creating special dyes and dyeing technique 
for cellulose esters, a fact which led through the work 
of the author and his staff to the production of SRA 
dyes and the colloidal dispersion method of application. 
A vast amount of inventive research was done, forming 
the basis for further research along similar lines in foreign 
countries. 


Among outstanding representatives in the dyes of com- 
merce may be mentioned the nitrodiarylamine dyes, in- 
cluding fast to light yellows and oranges, azo dyes, 
including yellows and browns, a number of developed 
dyes, many of which are dischargeable, and the anthra- 
quinone dyes, a class furnishing numerous blues and greens, 
though some of the former are subject to “acid fading.” 
Special mention should be made of the production of black 
dyes and their application, of which there are two main 
methods in use. The first of these employs the technique 
of diazotization and development on the fiber, usually with 
beta-hydroxy-naphthoic acid. The second method employs 
the technique of oxidation on the fiber, as in the case of 
aniline. Though it was previously believed that aniline 
black could not be dyed on cellulose acetate, the method 
has been successfully worked out by systematic research 
so that an excellent black can be produced in large scale 
dyeing by the ageing method. In this process the whole 
of the base is used as hydrochloride, plus organic acid 
which has a partial gelling effect, with the employment of 
regular oxidants and catalysts, such as chlorates and 
vanadium 


salts. Excellent results can be produced by 


printing under the oxidation black. 

Water soluble dyes, in the production of which type 
some work was carried on prior to the development of 
the colloidal dispersion type of dyeing, are required to be 
soluble both in water and in cellulose acetate, a character- 
istic which has natural limitations. Such dyes appear so 
far to be used in rather a specific way, as in the case of 
heavy crepes difficult to penetrate. As such they are 
effective, as may be readily understood from the exhaustion 
temperature dyeing curves. These show that temperature 
effects the dyeing rate comparatively little, in contrast with 
the SRA type; the exhaustion control of the water-soluble 


type is achieved by electrolytes, e.g., Glauber’s salt. This 





means that dyeing may be made evenly and progressively 
through the tight twist or close weave. 3 

‘Tne process of dyeing the hydrophobic cellulose acetate 
with its characteristic dyes appears to the author to be We 
explained on the hypothesis of a two-stage phenomenon 
in which the dye is first adsorLed at the tiber surtace, dy, 
to reciprocal electropolar properties, and then Cittuses 
throughout the fiber substance in solid solution, The 
water of the dyebath would appear to be an external, no 
an internal, vehicle. 

Manipulative practical dyeing progress through the 
years has been a matter of gradual evolution and accumula. 
tion of experience. The “non-slip” prepare treatment 
non-crepe weaves, evolved long ago, has proved and ; 
mains of cardinal importance. 


Jigger machines of refined 


design and build, running with minimal tension, have 


Such machines 
fitted with covers or cowls, are very helpful in maint; 


been produced, and are recommended. 





ing temperature by preventing convectional atmospheric 
cooling, and so avoiding “listing,” or the defect of the 
selvages dyeing different from the main fabric areas 
Dyeing of plain goods on the low-tensioned continuous 
open soaper apparatus is feasible, mainly for tints or 
other pale shades. 


Dyeing by padding is also of great 
interest. 


Celanese dyes, when mechanically applied, fol- 
lowed by steaming, show their normal dyed fastness 

Dyeing of crepe fabrics, once involving a slow and 
costly handling on the etoile machines, was revolutionized 
by introduction of a technique by which the reeled or 
book-form plaited goods are strung and steeped in hot 
soap solution for several hours, followed by dyeing in 
rope form on the elliptical winch machine. After dyeing, 
the goods are well washed, hydro-extracted, preferably by 
suction, dried in warm air without stretching, and after- 
ward stentered to width. 

Mention should be made of how important Celanese 
is becoming in admixture with wool, in proportions o/ 
20, 30, 50 and even 75 per cent of Celanese, as in cloths 
for service purposes. It is most remarkable how the 
material retains its wool-like character even with such 
high proportions of Celanese, and this can mainly be 
explained by its hydrophobic qualities. The Celanese 
strong yarns, saponified and non-saponified, have recently 
been developed very substantially, and are interesting 
showing the effect of filament deniers on dyeing. These 
fibers have been stated to be the strongest in the world 
and it is of interest to note that the point has now beet 
reached in producing a yarn of over 9 grams pet denier 

The “concurrent azoic” method of dyeing Celanese i 
especially interesting, as it permits the employment 0 
many of the Naphthols AS series of products. In carry: 
it out the diazotizable hase is dispersed with turkey rel 
oil, the naphthol being dissolved with 1/3 its weight 0! 


The two in the order named are added t0 
(Continued on page 275) 


caustic soda. 
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THE ELECTRON MICROSCOPE: 


R. BOWLING BARNES and CHARLES J. BURTON 


Stamford Research Laboratories, American Cyanamid Co. 


INCE the dawn of civilization Man has been driven 
forward by an insatiable curiosity. Instinctively a 

child desires to break up his mechanical toy in order 
to see for himself what really makes it run. A sign read- 
ing “Wet Paint’ serves only to excite Man’s desire to 
investigate. A strange phenomenon, a cross word puzzle, 
or a new gadget carefully sealed and enclosed, presents vo 
the mind a challenge and an invitation to a bit of original 
research. In fact, it can be truly said that human progress 
results from the desire to obtain, in spite of difficulties and 
early failures, the answers to the question, where? when? 
‘how? why? and what? 

Of our five senses, certainly one of the most useful has 
‘been the ability to see. One look through Galileo’s tele- 
scope and there was born a desire to see more clearly things 
at at greater and greater distances. No longer was Man 
content to observe the beauties of the night sky with the 
unaided eye; the desire to see more of these heavenly bod- 
ies, and thus to know their secrets, became a tremendous 
driving force. First one apparent limit of perfection in 
the art of constructing telescopes and then another was 
reached and passed; now the world is anxiously awaiting 
the first results from the giant 200-inch instrument at Mt. 
Palomar. One look through Leeuwenhoek’s crude micro- 
scope at a new world of minute dimensions and there was 
born a wish to see clearly objects of fantastic smallness. 
Again a challenge had been presented and this challenge 
grew to be a demand; this demand for more perfect in- 
struments resulted in research, which in turn caused the 
original desire to become even more impelling. Until re- 
cently, however, the ultimate limit in this direction ap- 
peared to have been reached. Further research, however, 
performed because Man refused to be satisfied, has now 
enabled us to see objects 50 to 100 times smaller than this 
limit—and still research goes on. Additional improvements 
in the technique of seeing will surely follow. Strange as 
it may appear, this improvement in the technique of “‘see- 
ing” has resulted because Man’s research has taught him 
how to “see” without the aid of light. The electron micro- 
scope, the modern counterpart of Leeuwenhoek’s first in- 
strument, uses no light, and it is about this new field of 
electron optics that we would like to speak. 

Little did Oersted dream, when he first observed the 
interaction of an electric current and a magnetic field, that 
the fact so easily taught freshmen by means of the three- 





*Some of the material in this paper was presented at the October 
17th, 1941, meeting of the New York Section and the November 
14, 1941 meeting of the Northern New England Section by R. 
Bowling Barnes. 
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ELECTRON LENS 
BUSCH 1926 





finger rule, Figure 1, would in the 1900's become the 
basis for such tools of research as the mass spectrograph, 
the cyclotron, the betatron, the iconoscope, or the e! 
tron microscope. Nor did we realize, when we first studied 
physics, that this rule might later be used to explain any 
device more complicated than a motor or a generator. 


Sir J. J. Thomson first proved the existence of the 
electron late in the last century; de Broglie in 1924 
showed that it behaved as if it were accompanied by 
waves; Schrodinger contributed much to a better under- 
standing of its nature; and Busch in 1926 showed that 
a stream of electrons upon passing through the magnetic 
field of a solenoid could be focused in much the same way 
that a beam of light is focused by a reading glass. The 
electron lens and the field of electron optics were thus 
created. A combination of these lenses put together oy 
Knoll and Ruska in 1932 gave the world its first electron 
In December, 1940, R. C. A. delivered to our 
laboratory the first electron microscope commercially built 
With it, during the first year of its 
operation, some 4,000 successful electron-micrographs were 


microscope. 
in this country. 


made. Many objects commonly used were really “seen” 
for the first time; many theories were proved and some 
disproved; new points of view were created in the minds 
of scientists studying these photographs; in many casé 
structural details as small as 40 A were revealed ; impor 
tant discoveries have already been made in many helds 
of science. In spite of the vast multitude of wonderful 
achievements of this age, this instrument, the result al 
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the combined efforts of many individuals, must certainly 
be looked upon as one of major importance. 
reason for the change 


Frequently, one is asked the 


from light to electrons. 
d upon the necessity for obtaining a higher degree 


The answer is simple, and is 


founde 


; resolving power beyond the farthest limit possible using 
Ul ~ ¢ = 


light, this limit being imposed by the wave nature of light 
itself. 

In his attempts to understand the nature and behavior 
of light, Huygens found it convenient to study the waves 
produced upon the canals of Holland by a passing boat. 
A similar study may be cia at this point. 

Let us imagine a steady progression of uniform waves 


rolling up against the shore, as shown in Figure 2. Assume 


DIFFRACTION OF WATER WAVES 
AROUND OBSTACLES 








Fig. 2 
that a large object, say a portion of a sea wall about 50 
feet long, exists just off shore. 


From above we would 
ee a quiet region immediately behind this barrier where 
no waves existed and could, from our observations of the 
disturbed wave fronts alone, deduce the fact that an object 
was present in the path of the waves; in fact the length 
of the object could be ascertained. 

Suppose further that two such wall sections were 
separated by many feet. We would know readily that two 
were present and we could determine their separation. 
If, however, this separation were smaller than a certain 
critical amount, which is a function of the distance between 
the crests of successive waves, we would know that some- 
thing had interferred with the progress of the waves, but 
we would not have any basis for stating that in reality two 
objects were present; we could not 
produced by the two wall sections. 

Further down the beach, suppose shorter and shorter 
lengths of wall existed. Below a certain length we would, 
merely by observing the surface of the water, fail entirely 
to detect the presence of these objects. The wavelength 
of the water waves being used are too long to reveal the 
Presence of the relatively small obstacles. 

These phenomena are diffraction effects and result from 
the inherent wave nature of the medium used for our 


resolve the effects 
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observations. Unfortunately, their exact counterparts may 





be found when light waves are used; hence, the limitation 


referred to above. In order to see small objects clearly, 
we must have resolving power sufficient to reveal clearly 
whether 


we are looking at one particle or at two located very close 


their shape, size, and structure; we must know 


to one another. Practically, the resolving power of optical 
systems is limited to about one-half the wavelength of the 
light used. 

Every student of optics is taught that each point in an 
object is portrayed by an optical instrument as a diffraction 
the diameter of 


disc, this disc being a function of the 


wavelength of the light used and the geometry of the 
lenses of the instrument. A photograph of a star, which 


to all intents is a single point, appears upon enlargement 
dark and 
result from the 


to be a round disc surrounded by alternately 
light rings; this shape and these rings 
diffraction effects referred to above. Rayleigh showed that 
an optical system could just resolve two such points when 
they were separated by a distance such that the center 
of the diffraction disc of one just coincided with the first 
dark 


Figure 3. 


ring (diffraction minimum) of the other, as in 


This limit of the theoretical resolving power 


RESOLVING OWER aa 


© @@ 


OPTICAL 
Abbe’s Low 


pt TE 
R optical °K" pare Kae Num. Ap. 


. 2.5 (visible) | 
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= 0.36 microns } 
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Fig. 3—A comparison of resolving powers of the optical and 
electron microscopes. The upper diagram shows the diffraction 
patterns produced optically by a single particle, by two particles 
just resolved, and by two particles completely resolved. The 
lower diagram indicates that with particles separated the same 
distance, the diffraction patterns produced by electrons are 
negligible in size because of the extremely small electronic 
wave-length. Two particles only 0.0015 ,, apart are theoretically 
resolvable by the electron microscope. 


is expressed for the case of a microscope in Abbé’s classical 


formula*. 
1.22.2 1.227 
R = —_— >= ——. 
Theoretical psine N.A. 
where A is the wavelength of the light and N.A. is the 
numerical aperture of the objective used. Thus, using 
visible blue green light (A = 0.5 ») and an oil immersion 


objective (N.A. = 1.38) it is clear that two points in the 





*Abbé’s classical formula originally omitted the constant 1.22. 
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object being observed or two small objects can just be 
seen as two when the distance between their centers is 
equal to Abbé’s limit, or equal to 
hae x 5 
R = = 0.44 p 
1.38 
In order to be able to see still smaller objects we must 


either decrease A or increase N.A. Remembering, however, 
that N.A. = pw sin C where p is the refractive index of the 
medium between the object and the objective (» for cedar 
wood oil == 1.55) and @ is the angle between the central 
ray from the object and the outer ray caught by the 
objective (@ for the 3 mm. objective = 63°; sin O = 
0.89), it is clear that it is practically impossible to in- 
crease N.A. much beyond 1.38. By using ultraviolet light 
(A as low as 0.25 ») we can reduce the limiting resolvable 
distance to half the value for visible light, or to about 0.22 p. 
A further reduction by a factor of about 2 is possible with 
the use of oblique light since the effective angle @ can 


be increased. This is shown more clearly in Figure 3A 


Nie 


EFFECT OF OBLIQUE ILLUMINATION 
ON INCLUSION OF DIFFRACTED 
RAYS BY AN OBJECTIVE 





Fig. 3A 


in which, with oblique illumination, both the direct ray 
and one of the diffracted rays are included by the objective, 
thereby increasing the resolution. Even so, it is clear that 
the ultimate theoretical limit which actually has been 
reached, is still above 0.1u. Hence, in following the driving 
force of our desire and need to see clearly still smaller 
and smaller objects or details in objects just visible, it 
was necessary to abandon the use of the light. 

As mentioned above, de Broglie showed that an elec- 


tron in motion is accompanied by waves of length 
150 

A= ——, where V is the accelerating voltage, and 
V 


is in Angstrom units. It is practical to use accelerating 
potentials of 55,000 volts, and thus have a beam of electrons 
whose effective wavelength is only 0.000055 » or 1/45,000 
that of the shortest practical ultraviolet. Busch showed 
that such a beam of electrons could be focused by the 
magnetic field of a solenoid. This combination of facts 
led to an obvious conclusion—the electron microscope. 


The construction and use of an electron microscope (see 
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Fig. 4—The electron microscope in use in the laboratories of 
the American Cyanamid Company. 
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ELECTRON MICROSCOPE 
Fig. 5—Schematic outline of the electrical equipment. The 
cathode is actually heated by a rectifier-filter system rather than 
by the battery indicated above. 
Figures 4 and 5) is not unattended by difficulties. Elec- 
trons have little penetrating power ; hence only thin objects 
can successfully be studied. Electrons are easily scattered; 
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therefore the entire microscope must be evacuated. A 
stream of fast moving electrons if stopped suddenly by an 
object produces considerable heat ; hence, many objects are 
destroyed while being observed. The effective focal length 
of an electron lens is dependent upon the strength of its 
magnetic field and so upon the current; thus, severe 
requirements are imposed upon the stability of the elec- 
trical circuits. Unlike the behavior of light in a glass 
lens, the path taken by electrons in the magnetic field of 
an electron lens of fixed focal length is a function of their 
velocities; hence, the accelerating voltage must be kept 
constant in order to avoid the analogue of chromatic 
abberation. To minimize spherical abberation, an aperture 
only 20 » in diameter is used. Figure 6 shows the errors 


POSSIBLE SOURCES OF ERROR AND 
STEPS TAKEN TO ELIMINATE THEM 





l. Diffraction of electron wave i =< 
2, Spherical aberration 2. Use of small objective aperture 
3, Mutual repulsion of electrons 3. Use of high velocity electrons 
4, Fluctuations of magnetic fields of 4. Proper power supply 
lenses (analogous to changes of Objective lens current 0,0075% 
curvature of glass lenses) Projection lens current 0.068% 
Condenser lens current 0.1% 
5. Chromatic aberration due to fluc- 5. Proper regulation of high voltage 
tuations of acceleriting voltage supply; better than 0,002% 
6. Chromatic aberration due to strag- 6. Use of thin objects and specimen 
gling of electron velocities in supports 
object. 
7. Errors due to scattering of electrons Te weweenn= 
at the object. 
8, Spurious magnetic field (e.g. stray 8. Careful magnetic shielding. 
fields) 
Fig. 6 


which are encountered in the electron microscope and 
the steps which must be taken to eliminate or to minimize 
them. 

Although these and other difficulties have not yet been 
entirely overcome, the manufacturers of the present micro- 
scope have gone far in this direction. It is not too difficult 
to obtain, clearly resolved, details of the order of 40 A 
or 0.004 p», thus bettering the performance of light micro- 
scopes some hundred fold. 


The unaided eve can resolve details separated by 0.1 


COMPARISON OF MAGNIFIERS 





ian Siaiaineia — eee niet a strument, capable of such magnifica- 
Aperture length  Magnif. of Resolution tions, has opened for our intimate study 
Focus / - : 2 ‘ ; 
=. Diam. p p an entirely new dimensional work, a 
_. Dice oe os 10 - ~* 200 comparison of the sizes assumed by fa- 
Binocular Microscope 0.1 32 40 25 S miliar objects at 100,000 X may be 
Research Microscope 0.25 16 100 4 2 : : : s Z 
Research Microscope 0.50 . 200 0.9 1 useful, and is shown in Figure 8. 
Reeearch Microscope 0.85 4 350 0.2 0.6 a . 
Research Microscope 0.95 4 400 0.08 0.52 [he component parts of the electron 
Oil Immereion Obj, (4200 A) 1.38 3 700 0.06 0.20 . sacs SER & Seer ae | eis 2 
U. V. Obj. (2700 4) 1.38 3 1000 0.04 0.20 microscope form a surprisingly close 
; iat ciel oo . P 
ites Mternecens sie . asin a Porn analogy with the essential parts of a 
light microscope as may be seen from 
7 Depth of focus calculated for circle of confusion of 50 


®@ Figures given for axial illumination; may be halved by employing oblique illumination Figure 9. Each of the essential parts 


Optical microscopes reveal differences in refractive index 
Electron microscope reveals differences in density and thickness 


Optical microscope: Glase slides, oil mounting media 
Electron microscope: Super-thin film, no mounting media 


Optical microscope: Sample and microecope at atmospheric preseure 
Electron microscope: Sample and microscope at 10-5 mm. of mercury 


Fig. 7 
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COMPARISON OF SIZES OF FAMILIAR OBJECTS 


Natural Size Size of Image Size of Image 
at 1000 X_ at 100,000 X 














mm, mt, 
Average Human Hair 0.06 60 600 om. 
Particles Just Visible 0.1 100 1000 cm. 
Red Blood Cells 0,008 8 80 cm. 
Ragweed Pollen Grains 0.01 15 . 150 om 
Cocci (round bacteria) 0.002 2 20 om. 
Air-borne Dust (aver.) 0.002 2 20 cm. 
Colloidal Particles 0,0003-0 .000002 0.3-0,.002 30 m.-0.2 m@ 
Simple “olecules 0.000003 0,003 0.3 mm. 
Atomic Dimensions 0.0000002 00,0002 0.02 mm, 
Fig. 8 


to 0.2 mm. Accordingly, if the image produced by an 
objective does not contain details smaller than 0.1 mm., 
subsequent magnification is not useful. Actually, the 
maximum direct magnification of the electron microscope 
is about 30,000 X. Since, however, electronmicrographs 
generally do contain detail too small to be seen by the 
unaided eye, it is beneficial to magnify them still further 
by auxiliary optical means. Indeed, total magnifications 
of 100,000 X are described by many observers. 

Too often, in discussions of this instrument, emphasis 
has been placed only upon the extremely high magnifica- 
tions possible. Actually, the two most important features 
are the increased resolving power and the abnormally 
great depth of focus. All who have examined photo- 
micrographs at 1,000 diameters or thereabouts, are familiar 
with the fact that not all objects in the field are in sharp 
focus. Since this property is a function of the reciprocal 
of the numerical aperture (N.A.), the small value for the 
electron microscope (N.A. = 0.02) gives it a remarkable 
depth of focus. Thus, all parts of an electronmicrograph 
are in sharp focus. A comparison of the resolving power 
and depth of focus of various optical microscopes with 
those of the electron-microscope is given in Figure 7. 


In order to understand that an in- 


of one may be found in the other. It is 
perhaps worth pointing out, however, 
one interesting difference between the 
two instruments. The optical micro- 
scope makes use of fixed focal-length 
lenses and focusing is achieved by vary- 
ing the object distance. In the electron 
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A SCHEMATIC COMPARISON OF 
OPTICAL & ELECTRON MICROSCOPES 


Fig. 9 


microscope on the other hand, all of the distances are 


fixed and a focus is obtained by varying the focal-length 
of the magnetic objective lens until a sharp image is seen. 

The image of the object which is seen on the fluorescent 
screen and which may be photographed, is produced by 
those electrons which are not absorbed or scattered by the 
object. These two phenomena are functions of the 
product of density times thickness of the object. It must 
be stressed that the electron image is not produced by 
differences in refractive index as in the case of light 
images, but rather by differences in the amount and kind 
of matter traversed by the electrons. These images need 
not be mere silhouettes, for by employing proper pho- 
tographic technique, all of the half tones of an ordinary 
photograph may be shown, provided the electron absorption 
of the specimen is sufficiently low. Thus, different densities 
in the final electron-micrograph will represent either dif- 
ferent densities, different thicknesses, or different com- 
binations of the two, in the object. This effect may be 
seen very clearly by examining carefully Figure 10, which 
shows the overlapping platelets of ordinary kaolin. 

The photographs actually obtained are usually 2” x 2”. 
Since the microscope is most conveniently focused by 
observing the visible image produced upon the fluorescent 
screen, it has ordinarily been found desirable to photograph 
at some magnification between 10,000 X and 15,000 X 
and not at 30,000 X. This is based upon the fact that the 
intensity of the image used for focusing and the diameter 
of the field photographed each varies inversely with the 
magnification. It is further true that photographs taken 
at these magnifications possess sufficient well-resolved 
detail to warrant subsequent optical magnifications of from 
four to eight times. 

Obviously, photographs 2” x 2” taken at these magnifica- 
tions can cover only an extremely small field; at 15,000 X, 
for example, the image seen at one time represents a 
rectangular part of the object screen only 3.4 4x 3.4 yu. In 
view of the dimensions involved and the fact that the object 


P258 











Fig. 10—Kaolinite which shows clearly the overlapping of the 
platelets. (30,000 X) 


carrier must be a membrane of some substance approxi- 
mately only 0.01 p» thick, it is clear that the technique of 
mounting specimens for observation requires some study. 
Figure 11 shows the type and size of the holder used. The 
wire screen is 200 mesh, and is covered by an extremely 
thin nitrocellulose film upon which the objects to be studied 
are deposited. 

With this picture of the electron microscope fresh in our 
minds, let us now examine a few of the photographs so far 
obtained in our laboratory. In compliance with the request 
of your Program Chairman, particular attention will be 
centered around those types of subject matter which may 
be of interest to the members of the A.A.T.C.C.  Un- 
fortunately, most textile fibers have far too large diameters 
for satisfactory examination in this microscope. These 
large diameters not only make it impossible to see the 
whole fiber at once, but also cause the fibers to absorb 
all of the electrons which impinge upon them. On this 
account, the fibers appear opaque and are heated to such 
a point that they are destroyed entirely or at least lose all 
their identity. However, in spite of these difficulties, there 
can be no doubt that subsequent modifications of the 
techniques now current, will eventually result in a wider 
application of this new tool to textile problems. 

Figure 12 shows electronmicrographs of two kinds of 
sulfur particles. Obviously, one of these has suffered 
severely from the impact of the electron beam, and is shown 
by the total loss of shape. This, unfortunately, is typical 
of many kinds of matter; it is never possible to say with 
certainty, before introducing a given object into the 
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Fig. 12(a)—Sulfur particle which has been partially destroyed 
under the electron beam. 


microscope, whether it will be able to survive the ordeal of 
having its photograph taken by this new method. 

In Figure 13 a comparison is shown between a photo- 
micrograph at 2,000 X and an electronmicrograph at 30,000 
X, the subject matter in each case being the same sample 
of calcium carbonate (aragonite). Attention is called to 
the great differences in the degree of resolution, the depth 
of focus, and the relative sizes of the field. As a result 


of the clarity and sharpness of the electronmicrograph, one 
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7000 X 
(electronic) 





Fig. 12 (b)—Sulfur particle unaffected by electron irradiation. 


sees immediately the value of this instrument in the study 
of small objects. From photographs of this quality, many 
conclusions regarding the exact size, shape, porosity, 
thickness, etc., of small particles can be drawn. 

Figures 14 and 15 show comparisons of photomicro- 
graphs and electronmicrographs of two different blue dyes. 
Here for the first time a true picture of the ultimate 
dyestuff particles is obtained. The shape factors as well as 
accurate information regarding particle size distribution 
are thus available. 
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Fig. 13 (a)—Electronmicrograph (30,000 X) of precipitated 
calcium carbonate (aragonite). 


ig. 13 (b)—Photomicrograph (2,000 X) of same sample of 
precipitated calcium carbonate (aragonite). 


ig. 13—Comparison of photomicrograph and electronmicro- 
graph. 





Blue GCD 
Fig. 14—Comparison of photomicrograph (1,000 X) 
(right) and electronmicrograph (10,000 X) of the 
same specimen of dyestuff. The small rectangle on the 
photomicrograph indicates the approximate size of 
field shown in the electronmicrograph. 


Blue GR Blue GR 


Fig. 15—Comparison of photomicrograph (1,000 X) 
(right) and electronmicrograph (10,000 X) of Blue 
GR dye. 


In spite of the difficulties referred to above, recent 
publications of European origin* have shown electron- 
micrographs of various textile fibers. Varying degrees of 
success were obtained by these authors, and a number of 
different techniques were employed. In order to avoid 
the occurrence of artifacts resulting from the effect of the 
heat produced by the high absorption of electrons, it was 
found necessary to use the fibers in a highly disintegrated 
state. The best resuits were obtained on fibers which had 


been ball-milled and frayed out into very thin fragments, 
or filaments. 


In order to verify these findings, a series of experiments 
were undertaken. A sample of 15-day cotton was mixed 
to a slurry in water, allowed to settle, and the contents 
of the supernatant liquor examined. Figure 16 shows the 
edge of a fiber while Figure 17 shows some material 
apparently leeched out of the cotton by the water. The 
slurry was then agitated in a Waring mixer for one hour, 
and a drop of the supernatant liquor again examined. 

*Kuhn, Ernst; Melliand Textilberichte 22, 249-250 (1941). 
Lundgren, Erik H.; Tek. Tid. Uppl. A-C Kemi 71, 29-35 (1941). 


Ruska. H. and Kretschmer, M.; Kolloid Zeitschrift 93, 160-169 
(1940). 
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Fig. 16 (a) 
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Figure 18 shows clearly that a relatively large part of an Most attempts to photograph a whole fiber failed. At 
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Figure 19 shows a further degree of disintegration. t 
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Fig. 19—Further stage of mechanical disintegration of cotton 
fiber. (30,000 X) 





Fig. 20—15day cotton fiber which has burned and swelled 
under the influence of the electron beam. (30,000 X) 


rapid motion of the fiber set in. In local regions, the 
opaque fiber would swell much like an over-inflated inner- 


tube or balloon. These swollen places could be seen to 
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run from one end of the field to the other, as if caused y 


the sudden formation and release of internal pressure. 
Often, after a given fiber had thus burned or charred, the 
motion would suddenly cease and the form remain fixed. 
Figure 20 shows such a section of a 15-day old cotton fiber, 
Attention is called to the fact that the material remaining 
at the swollen region appears to be very thin. 


In the illustrations shown in Figures 16, 17, 18, and 19. 


as well as in dozens of similar fields observed visually, 
no indication of artifacts was observed. A given specimen 
could be studied, removed from the microscope and re- 
examined several days later, without any apparent signs of 
harm or change. It is believed, therefore, that it is possible 
to study textile fibers successfully after they have been 
broken down into filaments small enough in diameter to 
withstand the effects of the vacuum and the heat of the 
electron beam. 

While it is still too early to say with certainty, it is 
surely to be supposed that the electron microscope will 
in the future reveal many facts important to the members 
of this Association. 


— oe $— 


MEETING, LOWELL TEXTILE INSTITUTE 
STUDENT CHAPTER 


ECAUSE of shortening of the term for Seniors by 

three weeks to permit those graduating to enter the 
armed services of the country, the final meeting of the 
Student Chapter was held at the early date of April 16. 
Officers elected next year were Malcolm 
Chairman, and Ralph Bullock, Secretary. 


for Coulman, 


Respectfully submitted, 


STANLEY Szopa, Secretary. 
phi e & settle 


MEETING, MID-WEST SECTION 


? YHE Spring meeting of the Mid-West Section was held 
in Milwaukee, Aprii 18, 1942. 
bers and guests attended this meeting. 


Seventy-five mem- 

An “Information 
Please” program at the afternoon session was quite well 
received and very informative. 

For the evening session, the founding of the Mid-West 
Section was given by the “Old Timers.” Following this, 
moving pictures, showing the “Magic of Modern Plas- 
tics” was enjoyed. 

It was decided to hold our Summer Outing on June 
13th, at the Lake Lawn Hotel, Lake Delavan, Wisconsin. 


Respectfully submitted, 


J. G. Storr. Secretary. 


AMERICAN DYESTUFF REPORTER 

















____ Proceedings of the American Association of Textile Chemists and Colorists _ 





Some Applications of 


TEXTONE 


in the Textile Industry* 


E. G. FENRICH and G. P. VINCENT 
Mathieson Alkali Works, Inc. 


LEACH liquor was first produced near the end of 

the eighteenth century. Since that time textile 

finishers have been faced with the problem of bleach- 
ing cellulosic fabrics to high whites without seriously 
tendering them. 

A bleaching process is one in which the colored bodies 
associated with the cellulose are oxidized to colorless or 
water-soluble compounds. When hypochlorite, or as it is 
known in the textile industry, chemic, is employed, the re- 
action, unless rigidly controlled, may proceed too far. As 
long as the colored bodies are present in relatively large 
amounts, the cellulose is not likely to be attacked. When 
the bleaching is almost complete, however, and only a 
trace of the colored bodies remains, hypochlorite is very 
apt to damage the cellulose, forming oxy-cellulose. This 
is because the oxidation potential of hypochlorite at the 
pH of the bleach bath is sufficiently high to oxidize not 
only the colored bodies but the cellulose as well. Oxy- 
cellulose is objectionable because it causes a decrease in 
the tensile strength of the fabric and a decrease in the per- 
manence of the bleach. It may, furthermore, cause uneven 
dyeing of fabrics which are bleached prior to dyeing. 

A study of the oxidation potentials of sodium chlorite, 
which is the chief ingredient of Textone, reveals that even 
in the acid pH range they never reach a magnitude suf- 
ficiently high to oxidize the cellulose. They are, however, 
sufficiently high to oxidize the colored bodies. The oxida- 
tion potential is highest under strongly acid conditions and 
decreases gradually as the pH increases. 

TEXTONE IN THE KIER 

Under extreme alkaline conditions the oxidizing action 
of Textone is so slow that bleaching does not occur. This 
mild oxidizing action of Textone in a caustic soda solution 
can be used advantageously in kier boiling since it exerts 
an effective desizing action on the load and promotes more 
even circulation. For this purpose from 144 to 134 pounds 
of Textone per thousand pounds of goods is added to the 
caustic makeup tank and then fed into the kier. It has 
found commercial applications in the kier for the following 
purposes : 

1. Elimination of acid greige sour previous to kiering. 
Elimination of malting for removal of starch. 


. Reducing number of kier boils when more than one 
is used. 


w hr 


4. Obtaining a more even and brighter piece of goods 
following bleaching. 


*Presented at meeting, Philadelphia Section, April 10, 1942. 
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The accomplishment of all of these results should not be 
attempted at the same time. Only one step of a kiering 
process should be eliminated at a time until sufficient trials 
have been made to know whether or not additional steps 
can also be eliminated. 

A typical kier formula that has given particularly satis- 
factory results is as follows: 

Cloth—8,000 pounds 

Caustic Soda—3'%4°Tw. (1%% NaOH) 
Textone—12 pounds 

Sodium Tetraphosphate—15 pounds 

The kier is operated in the regular manner, employing 
the same pressure and time as usual. If desired, 15 pounds 
of sodium silicate may be added to the above kier liquor 
and for a very soft hand 10-15 pounds of sulfonated castor 
oil may also be added. 


ACID TEXTONE PROCESSES 


For the bleaching of cellulosic fibers Textone may be 
used either under acid conditions at elevated temperatures 
or in conjunction with hypochlorite at temperatures em- 
ployed in regular hypochlorite bleaching. Both reactions 
are characteristic of Textone and not of hypochlorite. No 
free chlorine, with its resultant destructive action on the 
fiber, can be formed. These reactions may be written as 
follows: 

1. 5 NaClO, + 4 HClI—> 4 ClO, + 5 NaCl + 2H,O 

2. 2 NaClO, + NaClO ——> 2 ClO, + NaCl + Na,O 

In using Textone, it is, therefore, evident that no free 
chlorine is liberated. 

On the acid side, Textone bleaches cottons and rayons 
most satisfactorily at temperatures of approximately 140° 
F. or higher. In many instances one of the many so-called 
synthetic detergents is included in the acid Textone bath. 
When this is done it is possible to both scour and bleach 
at the same time. Since the synthetic detergents are most 
effective at higher temperatures, it is, of course, advisable 
to operate at 185° F. or higher. It is common knowledge 
that alkali saponifies the acetyl groups of cellulose acetate 
rayon. When acid Textone is employed all danger of 
such action is completely eliminated. An acid Textone 
treatment is particularly advantageous when treating cot- 
ton and acetate mixtures where bleaching on the alkaline 
side at concentrations sufficiently high to satisfactorily 
remove the motes would result in practically complete de- 
struction of the acetate. 
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A procedure that has been found particularly effective 
for fabrics of this type is as follows: 
Cloth—1200 yards cotton and acetate collar interlining. 
1000 gallons water 
8 pounds Textone 
8 pounds Synthetic Detergent 
12 quarts 56% Acetic Acid 
YY pint 85% Phosphoric Acid 
1 pound Tetra Sodium Pyrophosphate 
The temperature is maintained at 185° F. or higher for 
a period of two hours. It is possible that a satisfactory 
bleach may be obtained in a shorter period of time. When 
the desired bleach is obtained, the cloth is given one hot 
water and one cold water wash and then dried. 
Textone is also being successfully used on the acid side 
for bleaching and preparing spun rayons, rayon taffeta crepe 
and other rayon fabrics. These processes have been dis- 
cussed in previous papers and will not be repeated here. 
Another use of acid Textone is for pre-treating nylon 
or rayon hosiery. The following is a typical procedure: 


Solttion: Cloth fabio. ...22 .cs.c ee sis: Be | 
Se ee 0.1% 
Synthetic Detergent ........ 0.1% 
56% Acetic Acid .......... 0.3% 


The solution is made up at a temperature of 135° F. 
The hosiery is immersed and during a period of 20 minutes 
the temperature is raised to 155-160° F. The hose are 
then washed and dyed in accordance with customary prac- 
tice. Besides giving the hose a greater dye amenability. 
fewer tiger stripes are encountered. 

In practically all cases where acid Textone is employed 
the equipment must be made of acid resistant material. 
The process can be used safely in vessels made of wood, 
stainless steel or nickel. The presence of copper, bronze. 
brass, or monel metal may cause greenish or yellowish 
stains on the goods. In many cases stainless steel clad 
equipment will show apparent excessive corrosion. Inves- 
tigations generally reveal, however, that this is caused by 
the liquor penetrating a pin hole in the stainless steel lining 
and corroding the underlying metal. The addition of small 
quantities of tetra sodium pyrophosphate is effective in 
minimizing such corrosion. 


HYPOCHLORITE ACTIVATION OF TEXTONE 


Excellent results can be obtained without altering or- 
dinary hypochlorite bleaching procedures in any important 
particular, if a mixture of Textone and hypochlorite is 
used to replace the straight hypochlorite solution. The 
Textone effectively protects the goods from the destructive 
action of the hypochlorite since the reaction forms chlorine 
dioxide and not free chlorine. Since the pH of the mixture 
is maintained on the alkaline side regular hypochlorite 
bleaching equipment may be employed. 

Tests and plant trials indicate that best results are ob- 
tained with this process when the following conditions 
are observed: 
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1. The goods are acid soured following kier 


lo 


Time required to bleach 


boiling 
and preceding bleaching. 

The ratio of available chlorine as Textone to ayail- 
able chlorine as hypochlorite should be 1 to 1%, 
Textone as shipped contains approximately 130 per 
cent available chlorine. 


. The pH of the bleach bath should be maintained 


within certain definite limits. The speed of the 
bleach is largely dependent on the pH, being more 
The 


time required for effective bleaching is, of course, 


rapid at a lower pH than at a higher one. 


dependent upon the weight of the goods being 
bleached. It has been found that with cloth which 
has been sufficiently “bottomed” the following pH 
values give best results for bleaches requiring the 
times stated: 

Best pH 


30 minutes 8.8-9.0 
2 hours 9.2-9.4 
6-12 hours 9.7-10.0 


The most effective way to maintain the proper pH is to 


buffer the bleach bath. This can be done most economically 


by adding approximately 30 pounds of a mixture of sodium 
bicarbonate and soda ash to each 1000 gallons of bleaching 


solution. 


By varying the ratio of sodium bicarbonate and 


soda ash the pH may be adjusted to the desired range. 


The following mixtures give the pH values indicated. 


Parts Bicarbonate 


Parts Ash pH Values 


3 ] 9.7-9.0 
2 1 9.2-9.4 
1 2 9.7-9.9 


It is absolutely essential that the buffer salts be com- 


pletely dissolved. Full scale operations have indicated that 


where this process is used the same brightness can be o- 


tained when only ™% to 2/3 of the total available chlorine 


required in the straight hypochlorite process is employed. 


The procedures employed in treating cotton piece goods 


by impregnating with the activated Textone solution and 


then stacking have already been discussed in previous 


papers. 


The activated Textone process has also been used suc- 


cessively in open reel machines. A procedure that has been 


successfully used for bleaching knitted cotton cloth is as 


follows: 


a 


wn 


an ft 


Machine loaded with 400 Ibs. of cloth. 

Water brought to regular level and 6 Ibs. bicarbon- 
ate of soda and 2 Ibs. soda ash dissolved and added. 
Then 2 Ibs. Textone added after which 12 gallons 
of 4 per cent available chlorine sodium hypochlorite 
was added. The machine was run for % hour. 
Dump and let stand overnight. 

Wash four times. 


Sour. 
Wash. 


Another application of the activated Textone process 


AMERICAN DYESTUFF REPORTER 





SR 





____ Proceedings of the American Association of Textile Chemists and Colorists 











js its use for bleaching yarns in stainless steel package ma- 
chines. In this process advantage is also taken of the com- 
patibility of the synthetic detergents with Textone to 
obtain a scouring effect at the same time. A typical pro- 
cedure for package machine bleaching consists of the fol- 
lowing : 


Capacity of machine .................. 450 gallons 
Synthetic Detergent .................. 1 1/3 pounds 
| Eas oe eRe oP nea 4 pounds 
Tetrasodium pyrophosphate ........... 16 pounds 


Available chlorine as sodium hypochlorite 8 1/3 pounds 

All the chemicals except the sodium hypochlorite are 
dissolved and circulated at a temperature of 95-100° F. 
for five minutes. The hypochlorite is then added and cir- 
culation continues at the same temperature for 45 minutes. 
The temperature is raised to 200° F. and circulation con- 
tinued for an additional 45 minutes. The yarn is then 
given a hot water wash at 180° F. for five minutes fol- 
lowed by a second wash at 150° F. for 5 minutes. 

Bleaching occurs during the first part of the operation 
and then as the temperature is raised the available chlorine 
content is gradually depleted, and scouring occurs. 

SUMMARY 

In summing up it is evident that Textone may be used 
to advantage in kier boiling, acid bleaching processes and 
in conjunction with hypochlorite both for bleaching yard 
goods and for yarns in package machines. 

DISCUSSION 

Mr. Seibert: What method can be used to determine 
the available chlorine in Textone? 

A: You cannot do it with arsenious acid, but you can 
do it with potassium iodide in the presence of acetic acid. 

Mr. Gehman: Can it be determined in the same way in 
the mixture sodium chlorite and sodium hypochlorite ? 

A: Take one sample and by the arsenious acid method, 
determine the available chlorine in the sodium hypochlorite. 
Take another sample and determine the available chlorine 
by the potassium iodide acetic acid procedure. The latter 
method will give you the available chlorine in both the hy- 
pochlorite and in the chlorite. By subtracting one from the 
other, you get the chlorine in the chlorite. 

Mr. Altenbaumer: How does this new method of Tex- 
tone in hypochlorite affect the fibers of jute and sisal? 

A: The jute and sisal are cellulose fibers. Therefore, 


the same principles will apply as to cotton and rayon, these 
also being cellulose fibers. 





¢ o—— 
ANNUAL MEETING 


HE annual meeting will be held in Atlantic City. N. J., 

on October 8-11 under the auspices of the Philadel- 
phia Section. Heretofore the technical program has con- 
sisted chiefly of the presentation of prepared addresses by 
speakers who are prominent in the textile and dyestuff in- 
dustries. This year an innovation will be tried out because 
the theme of the entire meeting will be the textile chem- 
ists’ contribution to the war effort and it is felt that more 
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can be accomplished through an exchange of opinions and 
experiences of our membership drawn from all the textile 
centers of the country than by prepared addresses. 

Some of the subjects which have been suggested for 
round table discussions are: 

1—Dyeing wool and its blends. 

2—Cotton: mildew, water-and fire-proofed. 

3—Pigment colors vs. vat dyes. , 

4—Hosiery: then and now. 

5—Emergency substitutes: dyes, chemicals and proc- 
esses. 

A chairman will be appointed for each group and the 
opportunity freely offered to every member to present 
his problem and get the co-operative help and advice of 
those present who are in the same line of work. The 
groups will be kept small and intimate. To promote the 
free exchange of experiences, no stenographer will be 
present and the proceedings will not be published. 

This type of program has been most successful in several 
local sections and has been unanimously adopted for the 
national meeting as the best means by which the textile 
chemists can contribute to the war effort. These group 
meetings will take place on Saturday morning and supple- 
ment the intersectional contest which will be held Friday 
afternoon as usual. No doubt, many of the papers at the 
International Contest will fall within the scope of the sub- 
jects listed above for the round table meetings. This new 
type of program on Saturday will afford a better chance 
for the discussion of these contest papers than has pre- 
viously been possible. 

Thomas R. Smith, president, is stressing the vital im- 
portance of the technical meetings this Fall and requests 
the co-operation of every member in making them an 
outstanding success. 

—_ ._ 
ONE HUNDRED AND THIRTIETH MEETING 


OF THE RESEARCH COMMITTEE 

TTVHE 130th meeting of the Research Committee followed 

the Council meeting in Raleigh on Saturday, April 18, 
1942. Present were Chairman Louis A. Olney, presiding, 
W. D. Appel, S. Backer, K. H. Barnard, R. J. Beauregard, 
W. H. Bertolet. J. R. Bonnar, T. W. Church, J. L. Crist, 
P. H. DelPlaine, C. Z. Draves, A. H. Gaede, A. H. Grim- 
shaw, S. L. Hayes, H. F. Herrmann, N. A. Johnson, A. E. 
Jones, D. P. Knowland, A. G. McNair, J. E. Meili, W. R. 
Moorhouse, G. A. Moran, C. L. Nutting, C. B. Ordway, 
C. N. Rabold, R. Robertson, B. A. Ryberg, C. H. A. 
Schmitt, W. M. Scott, C. A. Seibert, T. R. Smith, R. H. 
Souther, F. M. Steadman, F. O. Tilson, P. J. Wood, and 
H. C. Chapin, Secretary. 

It was voted that the “Proposed American Defense 
Emergency Standard Nomenclature for Fastness of Col- 
ored Textiles to Various Color-Destroying Agencies” of 
the American Standards Association be approved in gen- 
eral, but with certain reservations as to details. Mr. Ry- 
berg reported progress to date of the committee appointed 
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to advise the Philadelphia Quartermaster Depot on olive 
drab dyeing of wool. Major Steadman outlined present 
specifications of the Depot ; and Mr. Herrmann, Mr. Know- 
land and Mr. Schmitt expressed the opinion that dyestuff 
manufacturers were now able to provide in necessary quan- 
tities the dyes which would be required to meet higher 
specifications. Accelerated ageing tests to determine the 
susceptibility of sulfur dyed cotton to tendering also were 
discussed, and it was agreed that this merited organization 
of a special committee for further study. 

Mr. Seibert said that the Committee on Fastness to Dry 
Cleaning had agreed that a mild washing with water should 
be included in the test. Mr. Moran and Mr. Seibert dis- 
cussed weight and composition of balls used in Laundero- 
meter tests, and the applicability of these tests to pig- 
ment prints. Mr. Seibert said that the Committee on At- 
mospheric Fading of Dyed Acetate Rayon was about to 
send out to manufacturers proposed standards for tests. 
Mr. Bonnar reported for the Committee on Resistance to 
Insect Pests. A communication from Mr. Marks stated 
that the Committee on Shrinkage of Dyed Fabrics of Manu- 
factured Organic Fibers had found no present test method 
adequate, and was endeavoring to develop a new one. Mr. 
Knowland discussed plans of the Committee on Fastness 
to Washing of Manufactured Organic Fibers. Mr. Appel 
reported that the Light Fastness Committee was recogniz- 
ing general demand for fading tests rated in hours under 
a standard lamp, favoring the new FDA-R lamp as more 
consistent, as well as more rapid, than the old FDA. His 
committee is working on a standard dyeing for calibration 
of all lamps to a common basis. Dr. Scott reported that the 
Committee on Color approved the new “Emergency Speci- 
fications for Color of the American Standards Associa- 
tion.” and recommended printing in the Proceedings of our 
Association. The Chairman said that a committee was 
about to be organized to consider tests for resistance te 
mildew. 

Respectfully submitted, 
Harotp C. CHAPIN, Secretary. 


TENTATIVE SPECIFICATION FOR STANDARD 
ILLUMINANTSIN TEXTILE COLOR MATCHING 
Scope 

1. This specification applies to artificial illuminants which 
are capable of furnishing a standardized light source for 
judging the colors of textiles. 

Selection of Illuminants 

2. It is recognized that the colors of textiles in ordinary 
use may be observed either under so-called artificial light 
with a color temperature as low as 2300° K, or under 
various types of natural daylight with color temperatures 
tfanging from approximately 6000° K to 7500° K. Two 
types of artificial illuminants are considered sufficient to 
satisfy the purposes of this specification: One illuminant to 
be representative of the lower range of color temperature, 
and the other to be representative of the higher range. 
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Specification of Illuminants 


3. The arificial light units shall be capable of supplying 
illumination uniformly over an area large enough so that 
the textile specimens whose colors are to be matched or 
graded may be moved about freely. The illumination on 
the working plan shall be 60 to 80 foot-candles for grading 
of white and near-white materials (daylight reflectance 
greater than 60 per cent); for materials of intermediate 
lightness (daylight reflectance between 10 and 60 per cent) 
the illumination shall exceed 100 foot-candles ; and for dark 
materials (daylight reflectance less than 10 per cent) the 
illumination shall exceed 150 foot-candles. 

4. One Illuminant shall be comparable to I. C. I. (Inter- 
national Commission on Illumination) Illuminant “A,” 
with a color temperature tolerance of 2300-2900/ K. The 
light shall be furnished by a tungsten filament lamp of 
suitable wattage. 

5. One illuminant shall be comparable to I. C. I. Illu- 
minant “C,” with a color temperature tolerance of 6500- 
7500° K. This specification can be satisfied by a tungsten 
filament lamp of suitable wattage, plus a glass filter which 
is equal to or better than Corning Daylight No. 590, the 
filter to be of a thickness that will give the desired color 
temperature. The energy curve of this illuminant shall be 
a reasonably satisfactory match to Illuminant “C,” and the 
ratio of spectral transmission of the filter at wave length 
670 mp to that at 700 mp must be 0.9 or more. 


Comments on Tentative Specification for Standard 
Illuminants 
By J.J. Glenn, Research Laboratory, Sidney Blumenthal & 
Company : 
“Under No. 3, which states that the artificial light units 
shall be capable of supplying illumination which is dif- 
fused uniformly over an area large enough, etc., we be- 
lieve that there should be added to this at least a quali- 
tative description as to the requirements concerning the 
angular field subtended by the source of light at the 
sample. Lack of diffusion caused by this angle being 
too small can ke very serious not only in concealing 
color differences, but also may cause great fatigue and 
resulting loss in accuracy in the eyes of a color in- 
spector.” 
y Major Frank M. Steadman, Philadelphia Quartermas- 
ter Depot: 
“It is felt that specification of a high color temperature 
ranging from approximately 6000° K to 7500° K would 
allow too great a variation in color characteristics of the 
illuminant, variation which this specification is intended 
to minimize. A match under 6000° K would tend to 
show considerable variation under a bluer light of 7500° 
This 
Depot has no preference, such as that exhibited by the 
Agricultural Marketing Service for 7500° K as com- 
pared to 6000° K, but feels that once one level is chosen, 
it should be maintained. Use of an additional light about 


K if the dyes used were not exactly the same. 
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2500° K to indicate normal artificial light as specified 
is thought necessary.” 
“With the use of such high levels of illumination back- 
ground levels of intensity becomes a problem. To avoid 
strain on the eyes of the shader where foreground and 
background differ in intensity by more than 4 to 1, back- 
ground illumination between 50 to 100 foot candles has 
been suggested and found practical. The character 
of this light is not deemed important for it is not directed 
at the shading board, but merely lights the walls of 
the room. Use of a neutral grey paint of 25 per cent 
reflectance on the lower part of the walls, and of 50 per 
cent reflectance on the upper part of the walls has been 
found satisfactory in conjunction with background illu- 
mination.” 

menial Sion 
MEETING, RHODE ISLAND SECTION 
T a meeting of the Rhode Island Section in Providence 


on April 24th, Herbert W. Wilkinson, Jr., Technical 


Director of the Southbridge and Sturbridge Printing and 
Finishing Companies, presented a Technicolor film on the 
“Printing of Cotton Fabrics,” and F. C. Atwood, Vice 
President of the Atlantic Research Associates, spoke on 
the “Development of Aralac.”’ 

Frank L. McCool, Chairman of the Outing Committee, 
announced that the outing would be at the Pawtucket 
Country Club on Friday, June 12. Robert W. Joerger was 
appointed Chairman of the Intersectional Paper Contest 
Committee. Officers were elected as follows :—Howard 
V. King, Chairman; Harold B. Sturtevant, Vice Chair- 
man, and Chairman of the Program Committee; Robert 
W. Joerger, Secretary; Robert R. Farwell, Treasurer; 
Ben Verity and Allison R. Fletcher, Councilors; Eliot 
Broadbent, George H. Wood Jr., Herbert S. Travis and 
C. F. E. Sedgwick, Sectional Committee. 


Respectfully submitted, 


Iver W. FALtstrom, Secretary. 
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1941 1940 1939 1938 1937 
Senior Juntor Associate Student _ total total total total total total 
Northern New England. 302 49 46 1 398 391 349 327 311 303 
Rhode Island ......... 273 36 26 6 341 337 332 295 284 256 
ja 518 oe 76 651 606 538 483 451 409 
Philadelphia .......... 421 42 54 517 475 447 381 369 326 
igi 256 19 33 1 309 297 293 277 247 238 
south Central... ....... 69 4 7 80 fi 61 63 56 4] 
Southeastern ......... 106 18 25 26 LIF 142 137 133 109 55 
1S 157 15 ZZ. 194 193 180 LS/ 158 147 
Lowell Textile Institute. ... aes ay 49 49 43 J 25 19 11 
North Carolina State 
I eee St bud ae 19 19 17 15 8 10 5 
Philadelphia Textile 
TS ee ee ce A, 20 20 20 13 18 28 25 
New Bedford Textile 
| RS oe 29 29 ne 
INO SECHON: .<..:6 00s 0 61 9 12 82 87 80 71 65 39 
2163 249 301 151 2864 2679 2476 2238 2107 1871 
Corporate members 77 33 33 32 30 30 
2941 2712 2509 2270 2137 1901 


Members in the Armed Services are counted above only 


if subscribing to Reporter and Year Book. 





Applicants listed in the 


UNEMPLOYMENT REGISTER 


should advise the Secretary or the American Dyestuff Reporter 


IMMEDIATELY 


when they obtain employment 
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COLLUSION—? 
EADERS of the Reporter have undoubtedly 
in the daily press that the 


noted 
Government has brought 
suit against many of our leading dyestuff manufacturers 
alleging a combination in restraint of trade, specifically in 
that there has been collusion as to the maintenance of dye- 
stuff prices. 

It strikes us as somewhat humorous that in the same 
issues of the daily press it may be noted that a movement 
is on foot in Washington to suspend operation of the Sher- 
man Anti-Trust Act for the duration, in certain instances, 
because its provisions interfere with efficiency in essential 
war production. 

Be that as it may, 
dyestuff industry. 


our immediate concern is with the 
Whether or not there has been collusion 
to maintain prices—which we neither admit nor imply— 
it is our considered opinion that this industry has, during 
the past twenty years, given a perfectly marvellous ac- 
with consequent tremendous benefits to 
dyestuff consumers and, by no means least, to the Gov- 
ernment itself in furtherance of the present war effort. 
Admitting, 


count of itself, 


for the sake of argument, that there may 
have been, either by design or accident, substantial similar- 
ity in the prices charged consumers for competitive prod- 
ucts by principal manufacturers, let us examine the results 
of this policy. 


Products offered have steadily improved in quality, 
range, uniformity and all other essential factors. This 


result has been accomplished through the tremendous 
research activities carried on continuously by all major 
dyestuff concerns—research which could only have been 
possible had the marketing of their products been effected 
on a profitable basis. During this period of continuous 
improvement in product types, with its concurrent exten- 
sion of all manner of technical service to consumers, prices 
have just as steadily declined. All of these facts—the im- 
provement of quality of products, the extension of technical 
service, and the decline in prices—are well-known to all 
of our readers and can be substantiated from any number 
of reliable sources—Government reports included. 

During this same period a large number of independent 
manufacturers of dyestuffs and organic chemicals have con- 
tinued to exist and today their plants—there are more than 
forty of them—are at the service of the Government and 
industry. 

In other words, the effect of this alleged collusion has 
been to build up a self-contained American synthetic or- 
ganic chemical manufacturing industry which is very little, 
if any, less able and well equipped than the vaunted I. G. 


of Germany and certainly superior to that of any other 
nation. 
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Those of us who were actively associated with the in- 
dustry at the outbreak of World War I, will never forget 
the feeling of absolute helplessness which oppressed not 
only dyestuff consumers who were dependent upon Ger- 
man colors, but the munitions manufacturers as well when 
they realized that, to all intents and purposes, there was no 
organic chemical industry in the United States. 


How different is the situation today. Almost overnight, 
at the call to arms, this gigantic American chemical manu- 
facturing industry is at the service of the nation, supplying 
in adequate and ever increasing quantities 
complex organic chemical products. 


all manner of 


Now let us see what might have been the result had ex- 
treme and senseless price competition, which the Govern- 
ment appears to imply is desirable, existed throughout the 
industry from the close of World War I 


As everyone even slightly schooled in large scale manu- 
facturing understands, costs and volume vary directly. In 
other words, the greater the volume the less the cost. 


If, twenty years ago, those American manufacturers who 
had been called into being by the war time emergency, 
had immediately entered upon a career of persistent, cut- 
throat competition, there could have been only one result. 
One or two of the existing manufacturers, by virtue of 
greater financial resources, would have gathered to them- 
selves the entire business of the country. Probably there 
would have been but one survivor, as the point would un- 


doubtedly have been reached where only one could stand 
the strain. 


Arrived at this condition, who will doubt that prices 
arbitrarily and uneconomically reduced to a point below 
cost would have again turned upward—once competition 
was thoroughly eliminated—with the result that consumers 
would have had to pay prices much higher than has actually 
been the case under the alleged collusive competition 
which has existed. 


Moreover, because of the absence of competition, there 
would have been no occasion for the constant expenditure 
of vast sums in research, with the result that both products 
and service today would be definitely inferior to those now 
available. 

Whether or not price competition has at all times in the 
past been active in the industr 
continuously 


y, the threat of it has been 
obvious concurrent restraint 
and so it always will be, as long as 
the industry is healthy and diverse. 


present, with 





upon undue profits 


If prices have been arbitrarily maintained, as the Gov- 
ernment alleges, certainly the result has been salutary from 
every standpoint: that of the consumer, the scientist, the 
manufacturers themselves and, by no means least, the Gov- 


ernment itself as a purveyor of munitions of war. 


In our opinion it is not only unwise for the Government, 
which after all is the American people, to threaten the 
well being of an industry which has served them so mag- 
nificently, but it is also the basest sort of ingratitude to re- 
turn for the amazing achievements of the past two decades 
and the present freedom from chemical worries which 
would at this moment beset America except for our syn- 
thetic organic chemical manufacturing industry —A.P.H. 
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TRADE NOTES 


ee NEW 


PRODUCTS 





OBIMUARY 


JOHN J. MARTIN 


ai J. MARTIN, Metropolitan sales 

Works, 
Inc., died of pneumonia on April 14th in 
the Elizabeth, N. J., Hospital. 
Pneumonia resulted from injuries received 





manager for Young Aniline 
General 


in an automobile accident. 





John J. Martin 


Mr. Martin was born on December 18th, 
1897, in Brooklyn, N. Y.. and graduated 
from Brooklyn College with high honors. 
He followed this by attendance at Pratt 
Institute in Brooklyn, where he studied 
In 1924 he started with John 
Campbell & Co. at their Providence office. 
Three years later he joined A. Klipstein 
& Co. in their New York office. He was 
with them about 10 years and then with 
Calco, following this, for about 5 years. 
He had been with Young Aniline Works 


chemistry. 


for the past + years as sales manager cover- 
ing the area, 


and Canada. 


Metropolitan Philadelphia 
Mr. Martin was a member of the Hamil- 
ton Club of Paterson and the Elks Lodge 
No. 60 of Paterson. 
Plainfield, N. J. 
His loss is deeply felt by a 


His home was in N. 


host of 
friends in the chemical, dyestuff and textile 
trade. 

(ER BS 


@ PATENT RESEARCH 

“How to Have Your Own Patent Re- 
search Department in Washington—at 
only $2 a week payroll”’—is the title of a 
new booklet just published by Invention, 
Inc., Barrister Bldg., Washington, D. C., 
patent research organization. Free copies 
are available to manufacturers. 

The booklet explains that $2 a week 
pays for the weekly Patent Reporting 
Service of Invention, Inc., which, “in ef- 
fect gives firms their own Washington 
patent research department” for the spe- 
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cial function of building a permanent 
reference file of patents pertinent to their 
particular business. 

Letters from manufacturers and letters 
from Invention, Inc., are combined in the 
booklet to present some interesting ideas 
on the value of research in war time as 
well as in peace time, and to tell 
firms are 


how 
now certain 


phases of their patent research on a co- 


accomplishing 


operative, cost-sharing plan. 





@ NOPCO INDUSTRIAL SCHOOL 

The spring semester of the NOPCO In- 
dustrial School—a series of six lectures on 
metal working and metal lubrication—has 
recently been concluded, it was announced 
by Thomas A. Printon, vice president of 
the National Oil Products Co., Harrison, 
N. J. 

Dr. Edwin A. Robinson, Director of 
Technical Research for the Industrial 
Division of the 


firm, who serves as 
“Dean” of the Industrial School, insti- 
tuted a new policy during the = spring 


course by inviting two prominent outside 
speakers to conduct classes. They were 
3enjamin McGar, of the Chase Copper & 
Brass Company, of Waterbury, Conn., and 
Samuel Tour, of Lucius Pitkin, Inc., both 
well-known in the metal 
metal lubrication field. 
The Industrial School has been con- 
ducted at the National Oil Products Com- 
pany’s Harrison plant for the past two 
years for laboratory chemists and other 
employes at the company. 


working and 


Various prob- 
lems relating to the industries served by 
the company are discussed in an attempt 
to acquaint all employees with the latest 
these fields. 

In the past, courses have been conducted 
in rayon manufacturing, textile processing, 
textile finishing and dyeing, leather tan- 
ning and processing and paper manufac- 
turing. 


developments in 


@ INDUSTRIAL SALVAGE 

The Industrial Salvage Section of the 
Bureau of Industrial Conservation is dis- 
tributing report blanks, printed in the form 
of self-addressed post cards, setting forth 
the movement and disposal of scrap mate- 
rials. The blanks are being distributed 
by the Regional Offices of the BIC and it 
is hoped that they will eventually be placed 
in the hands of the salvage managers of all 
American manufacturers. 

BIC expects the reports to give some 
measure of the progress of its industrial 
salvage program. Further, the cards should 
provide a definite check on what indus- 
tries and what committees in BIC’s Indus- 
trial Centers Organizations are keeping 
accurate data on their salvage efforts. 


The Bureau is appealing to all salvage 
managers to fill out and return the cards 


as soon as possible. 


@ APPOINTED GENERAL MANAGER 

Lloyd T. Howells has been appointed 
general manager of Beach Soap Company, 
Lawrence, Massachusetts. Mr. Howells js 
a graduate of the University of Buffalo 
and for the past 18 years has been actively 


engaged in manufacture, application and 





iaieomeitallll 


©Bachrach 


Lloyd T. Howells 


chemical sales research of detergents in 
the textile and allied fields. Beach Soap 
Company was recently acquired by Gordon 
R. Fulton, president. It has strengthened 


its research staff and the results of its 
development program on detergency prom- 
ise valuable contributions for the textile 
industry. 

@ NEW WAR RESEARCH PROGRAM 

The objectives of the newly-formed 
Textile Research War Council were out- 
lined to representatives of the various 
Government agencies involved in the uti- 
lization of textiles for war use, at a meet- 
ing recently held in Washington under the 
joint auspices of the Textile Research In- 
stitute and the Textile Foundation, spon- 
The plan had 
been endorsed by executives of the major 


sors of the new program. 


textile associations at a previous meeting 
in New York, during which the Council 
was organized. 

At the Washington conference, spokes- 
men for the Army, Navy and War Pro- 
duction Board hailed the 
constructive step toward the solution of 
the infinite number and variety of prob- 


program as a 


lems arising out of textile-plant conver- 
sion and the increasing shortage of essen- 
tial textile raw materials. Plans were 
laid for continuing conferences on specific 
problems as they arise, particularly as they 
may affect existing specifications on mili- 
tary fabrics. 
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Under the new program, the Textile 
Research Institute will act as a clearing- 
house for such problems, and will call 
them to the attention of the associations 
directly involved, or will initiate research 
on problems which do not fall in any one 








category. The main feature of the pro- 


cram is a new tempo, whereby such prob- 






lems will be given immediate attention. 





The conference was the result of a sug- 
gestion Franklin W. Hobbs, 
chairman of the Board of Directors, of 





made by 






the Textile Foundation, at a previous meet- 
ing of the executive committee of the 
Textile Research Institute. 

Representing the Quartermaster Corps 
at the Washington conference were: Col. 
H. B. Hester, Lt. Col. Robert P. Stevens, 
Lt. Col. L. O. Grice, Maj. E. Dennis, 
Cap. W. G. Ashmore, and Messrs. Brown, 
Frazee and Buttland. Lt. C. W. Folds 
represented the Navy. Frank L. Walton 
from the War 












was there 
Board. 

Representatives of the Textile Research 
Institute included: Fessenden S. Blan- 
chard, president; Edward T. Pickard, ex- 
ecutive secretary; William D. Appel, 
chairman, technical research committee; 
Julian S. Jacobs, recently appointed editor 
of Textile Research; Douglas G. Woolf, 
chairman, publications and publicity com- 
mittee. 


Production 










@ JOINS CHEMICAL WARFARE DIVISION 

Robert A. Engel, manager of the in- 
dustrial chemicals department of Givaudan- 
Delawanna, Inc., is resigning that position 
to accept one with the U. S. Army Chem- 
ical Warfare Service Planning Division, 
and will be located in the New York office 
beginning June Ist. 












® FORTY-FOURTH COMMENCEMENT, 
EFA. 


The forty-fourth 








commencement exer- 
cises of Lowell Textile Institute were held 
on May 5th in Southwick Hall. The address 
of welcome was given by President Charles 
H. Eames followed by the announcement 
of various medals and awards. 








The class 
fence ring was presented by Stanley Szopa 
‘$2 to John T. Johnson °43. The com- 
mencement address was delivered by Wil- 
liam H. Timbie of 
Electrical 









the Department of 
Engineering of 





Massachusetts 
Institute of Technology. His subject was 
“The Engineer—The Inside Story.” Fol- 
lowing his address diplomas were pre- 
sented and degrees awarded. 

The degree of 








master of science in 
textile chemistry was awarded to: William 
G. Chace, Ph.B., Brown University, 1926; 
John H. Skinkle, B.S., Massachusetts In- 
stitute of Technology, 1924; Walter W. 
Platt, B.T.C., Lowell Textile Institute, 
1941; and George S. Urlaub, B.T.C,, 
Lowell Textile Institute, 1941. Mr. Chace 
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and Mr. 
instructing 


Skinkle are members of the 
staff of the department of 
textile chemistry and dyeing at the Insti- 
tute. 

The following students awarded 
the degree of bachelor of textile chemistry : 
G. R. Boule, P. D. Caine, W. B. Coffin, 
L. R. Corcoran, D. A. Hamer, Jr., C. N. 
Harper, E. P. James, R. W. McCartney, 
G. J. Mandikos, A. J. Moreau, J. A. 
Murphy, P. F. Noonan, V. J. Pappas, Miss 
C. E. Pratt, D. Rawlinson, Z. A. Roumas, 
S. F. Shafter, S. Szopa, D. H. Thomas, 
I. P. Wolf. 


were 


@ DELTA KAPPI PHI BANQUET 

The Philadelphia Textile School Alumni 
and active chapters of the Delta Kappa 
Phi Fraternity held a joint banquet and 
meeting in the Engineers’ Club, Spruce 
Street, Philadelphia, 
April 24. 1942. 

Toastmaster for the evening was Joseph 
Goodavage. 


Pennsylvania, on 


Members prominent in the 
textile field gave short talks. Bradford 
Hull reported on the proceedings of the 
National Convention 
April 11, 1942. 
Plans for the coming school year were 
discussed as well as the luncheon of the 
Philadelphia Chapter to be held in May. 
Myles Lyons, a magician, provided the 
entertainment for the evening. 


held in Boston on 


@ TCCA COLOR CARDS 
1942 Fall Woolen Card 

The regular edition of the 1942 Fall 
Woolen Card, twenty-two 
shades, highlighted under the caption of 
United Victory Colors, has recently been 
issued to members of The Textile Color 
Card Association, it was announced recently 
by Margaret Hayden Rorke, 
director. 


portraying 


managing 


As stated when the confidential advance 
swatches were released several weeks ago, 
these 


woolen shades 


by the 


were passed upon 
Dyestuff Advisory 
Committee and conform with the organi- 


zation’s policy of aiding in the conserva- 


Association's 


tion of dyestuffs needed by the government 
for war production. 

The colors in this card, it was pointed 
out, are adapted to all wool, wool and 
re-used wool, wool and re-processed wool, 
woolen and mixtures and woolen 
and cotton mixtures. 

1942 Fall Rayon Colors 

Further stressing the timely theme of 
United Victory Colors, The Textile Color 
Card Association has just issued to mem- 


rayon 


bers confidential advance samples of the 
later in its 1942 Fall 
This marks the first time 
in the history of the organization, it was 
stated by Margaret Hayden Rorke, man- 
aging director, that the Association has 


colors to appear 
Rayon Card. 





issued a crd showing shades of rayon 
and has completely discontinued the use of 
silk as a medium for portraying its colors. 
The new shades, Mrs. Rorke explained, are 
adaptable to all rayon, rayon and cotton 
mixtures and cotton. 

As in all of its previous fall collections, 
the Association has closely adhered to its 
policy of presenting colors which are fash- 
ion-right but which at the same time have 
been passed upon by its Dyestuff Advisory 
Committee and, therefore, do not inter- 
fere with the government’s chemical needs 
for war time production. As a further 
aid to the conservation effort, the number 
of shades in this collection has been ap- 
preciably reduced as compared with former 
seasons. 


@ SUMMER COURSE ON TEXTILE 
ANALYSIS 


A summer course in textile testing 
is again announced by the Textile Division 
of the Massachusetts Institute of Tech- 
Beginning July 28th and continu- 


ing for seven weeks, the lectures, demon- 


nology. 


Strations and laboratory exercises are 





planned to meet the changing requirements 
brought about as a result of the war. Both 
military and civilian utilization of textiles 
now involves new uses for new as well as 
old fibers. Specifications have taken on a 
new importance and new tests are being 
devised and adopted. Increased use is being 
made of statistical methods of analysis 
for sampling, test planning and for the in- 
telligent interpretation of Thus 
instruction covering the modern concepts 
of textile technology is doubly important 


for those 


results. 


interested in research, quality 
control, development of new materials and 
uses and for inspectors of textile materials. 

The modern textile laboratories at M.I.T. 
provide physical and 
optical analysis for fiber, yarn and fabric. 
Opportunity is provided for work in high- 
speed, fluorescent light, and polarized light 
photography, and all 
analysis. The 


facilities for the 


phases of micro- 


student is also provided 
opportunity to carry on resilience, creep, 
impact, heat 


filament, 


transmission, permeability, 
fiber flexibility 
and repeated stress experiments as well as 


single bundle, 
the more conventional testing procedures. 
Detailed provided as to 
graphical presentation of data, report writ- 


information is 


ing, control of variable factors, laboratory 
organization and operation, specification 
writing, apparatus design and precision of 
measurements. Full use is made of lecture 
demonstrations, motion pictures and lan- 
tern slides. 

For the convenience of women students 
(since women are increasingly in demand 
for textile testing and research positions) 


attractive and adequate facilities for study, 
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rest and recreation are provided in a suite 


of rooms immediately adjacent to the 
laboratories and classrooms of the Textile 
Division. 

The work will be under the direction 
of Professor Edward R. Schwarz and a 
corps of instructors. Past experience has 
shown that early application for enrollment 
is essential to be sure of admission. Regis- 
tration will be accepted in the order of 
receipt to the capacity of the laboratory 
facilities. For details as to registration 
and schedule, apply to the Director of 
Admissions or to the Textile Division, 
M.I.T., Cambridge, Massachusetts. 


@ TESTING COMPANY BRANCH 

The United States Testing Company, 
Inc., is sending representatives to Brazil, 
South America, to handle the inspection 
and testing, at the source, of large quan- 
tities of materials purchased by concerns 
here in the United States. 

A. O. Silva, for the past ten years 
assistant manager of the Chicago Branch 
of the Testing Company is leaving the 
week of May 11th to take charge of the 
Testing Company’s activities in South 
America. Mr. Silva will make his head- 
quarters at Sac Paulo, Brazil. 

With the cut-off of many raw materials 
such as burlap, sisal, cocoanut oil and 
others, more and more manufacturers here 
in the States are looking to South America 
for replacements. The representatives of 
the United States Testing Company will 
devote their time for the present to the 
immediate problems of investigating and 
standardizing various Brazilian products 
for adaption to the market needs of this 
country. 

@ MAY “TEXTILE RESEARCH” 

The program of the newly formed Textile 
Research War Council, and the develop- 
ment by Sanford L. Cluett of a process 
for obtaining controlled shrinkage of cot- 
ton fabrics are discussed in the May issue 
of Textile Research. 

Hailed by for the Army, 
Navy, and WPB as a constructive step, 
it is stated that the new program spon- 
sored by Textile Research Institute, Inc., 
and the Textile Foundation will speed up 
of the 
variety of problems arising out of textile- 
plant conversion and the growing short- 
age of textile raw materials. Previously 
the plan had been endorsed by executives 
of textile associations at a meeting during 
which the Council was organized, repre- 
sentative of all those groups. Under the 
new program, Textile Research Institute 
will act as a clearing house for textile re- 
search problems due to war conditions, 
and will call them to the attention of the 
associations directly involved or will ini- 


spokesmen 


the solution infinite number and 





tiate research on problems which do not 
fall in any one category. 

Whereas it 
research to develop a new process, it was 
only a few days after Sanford L. Cluett 
decided to work on a mechanical method 
of pre-shrinking cotton fabrics that he 
had running a small machine which pre- 
shrunk fabrics to such an extent that they 
did not shrink further upon laundering. 
In a relatively short period of time the 
process was brought to a commercial stage. 
Following this, however, a vast amount 
of research im- 
provement of the process and adapting it 
for use on fabrics other than those made 
from cotton. 


frequently takes years of 


was carried out on the 


As a result, there are now 
throughout the world over 300 
covering the processes, products, and equip- 
ment pertaining to this mechanically con- 
trolled shrinkage. This year it is ex- 
pected that at least a billion and a quarter 
yards of cloth will be pre-shrunk on the 
189 machines in operation in 87 plants in 
this country. 

Another article in the May issue of 
Textile Research describes a new synthetic 
rubber thread developed by B. F. Goodrich 
Company as a result of one of the most 
intensive research programs ever devoted 
to a single product. Also in this issue are 
a report on the serviceability of cotton 
and rayon knit underwear and a discussion 
of the Institute’s cooperative research on 
warp sizing of spun rayon. 


patents 


@ “PLASTICS AND POWDER” 

Production of smokeless powder in the 
United States on March 31, 1942, less than 
four months after we entered the war, had 
surpassed the peak output of the first 
World War, Charles A. Higgins, presi- 
dent of Hercules Powder Company, dis- 
closed on May 5th in an address before 
the Society of the Plastics Industry at 
Hot Springs, Virginia. 

The foresight of the Ordnance Depart- 
ment and the industry was to a large 
extent responsible for the tremendous im- 
petus to explosives production in the United 
States, Mr. Higgins. 

Expansion in the manufacture of smoke- 
less powder and other explosives has been 
responsible for a decrease in plastics pro- 
duction this year, Mr. Higgins told the 
plastics makers in his address entitled 
“Plastics and Powder.” 

Priorities have diverted chemicals needed 
for plastics to the production of explosives, 
he said. Pointing out that smokeless pow- 
der is actually a plastic, he explained that 
the chemicals needed for its production 
are the same as those needed for plastics. 

The mounting demand for plastics for 
the Army and Navy has been intensified by 
the crude rubber shortage, since some plas- 








tics are replacing rubber in hundreds of 
military and essential civilian uses. 

The speaker, whose company produces 
both smokeless powder and raw materials 
for the plastics industry, suggested the 
creation of a Plastics Planning Board to 
solve the difficulties created by the severe 
competition for raw materials and to in- 
crease plastics production in the United 
States. 

He predicted a shortage of plastics will 
develop unless the plastics industry and 
the Government build new plastic chemical 
plants soon. 

The used by the plastics 
industry which now have been allocated to 


chemicals 


explosives production are nitric and sul- 
acids, alcohol, 
hyde, cellulose, and others. 
The new Plastics Planning Board which 
he proposed the Society of the Plastics 
Industry would determine 
what plastics will be required in the war 


furic ammonia, formalde- 


should create, 
program, and how many plastics plants and 
chemical plants will be necessary to sup- 
ply these plastics. 

The new board would also help the 
Army, Navy and WPB find the best plas- 
tics for war materials. 

Plastics can help meet the rubber short- 
age because they are a better substitute 
for rubber than synthetic rubber in many 
articles. Furthermore, Mr. Higgins said, 
plastics plants can be built and_ plastics 
produced competitively 


with — synthetic 


rubber. 


@ COLORED SHEETS DISCONTINUED 


To stretch 
dyestuffs as far as possible, manufacturers 


limited civilian supplies of 
of bed sheets have been requested by the 
Bureau of Industrial Conservation to cease 
manufacturing and selling colored sheets, 
colored sheeting and sheets with colored 
edges by July 1. 

This taken as 
an informal conference between manufac- 
turers of colored sheeting on ways and 
means of 


action was a result of 


making limited quantities of 
anthra-quinone vat dyes go as far as pos- 
sible in serving the public interest. 

The request was made in a letter from 
F. S. Blanchard, of the Bureau of Indus- 
trial Conservation. 

The text of the letter follows: 

“As you Order 
M-103 limits the supply of anthra-quinone 
vat dyes available for non-defense purposes. 
In the public interest, it is desirable to 
make the limited supply go as far as possi- 
ble in serving the civilian purposes for 
which it is a recent 
informal conference at which manufac- 
turers producing 80 to 90% of all colored 
and colored hem sheets were present, the 
those 


know, Conservation 


most essential. At 


views were expressed by all of 
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present that to eliminate color from sheets 
was desirable in the public interest and 
would not impose too severe a hardship 
on the industry. 

“We request, therefore (as we are re- 
questing other manufacturers of bed sheets ) 
that you discontinue the manufacture of 
colored sheets or the sale of colored bed 
sheeting by the yard, including sheets 
with colored hems, on July 1, 1942, and 
thereafter. 


“Our General Counsel has advised us 
that so long as the action you take pur- 
suant to the request made in this letter is 
limited to the matters referred to herein, 
you will be within the protection of an 
assurance from the Attorney General that 
such action will not be regarded as viola- 
tions of the Anti-Trust Laws. 

“We shall appreciate a reply from you 
indicating your willingness to comply with 
the above request.” 


@ OFFICERS, N.F.T. 


William G. Lord was elected President 
of The National Federation of Textiles, 
Inc., at a meeting of the recently elected 
Board of Directors held at the Empire 
State Club on Wednesday, May 13. Mr. 
Lord is vice-president of Galey & Lord, 
57 Worth Street, and has just finished a 
term of office as vice-president of the 
Federation. He succeeds G. H. Conze of 
Susquehanna Mills, who has been presi- 
dent of the Federation since 1936. 

To serve with Mr. Lord, Otis Stanton 
of the Hathaway Mfg. Company (New 
Bedford, Mass., and New York) was 
elected vice-president. 

As members of the Executive Committee, 
the Board named: William G. Lord as 
chairman and G. H. Conze, Alexander F. 
Ix (Frank Ix & Sons, Inc.) ; Otis Stanton 


PIGMENT PADDING 
PROCESSES— 





and James E. Shields of J. P. Stevens & Bulletin No. 640 covers the dyeing of 

Company, Inc. Olive Drab No. 3 cotton silesia lining 
Irene Blunt was re-elected Secretary cloth. 

and Treasurer. Bulletin No. 641 covers the dyeing of 


Olive Drab No. 3 cotton uniform twill, 
Type III or IV, for overcoat lining. 

@ WILMINGTON CHEMICAL OFFICER Bulletin No. 645 covers the dyeing of 

Wilmington Chemical Corp., 10 East U. S. Army olive drab wool for uniform 
40th St., New York, N. Y., manufacturers cloths. 
of Naftolen, a petroleum product used as 
an extender in the rubber and _ plastics 
industries, announces that Edward V. Os- 
berg has been named vice-president, in 
charge of all sales and technical service. 
Mr. Osberg comes to his new position with 
a broad background in the rubber indus- 
try. During the past five years he has 
been a member of the editorial staff of 
“India Kubber World,” more recently as 
executive editor. Previous to that he was 
associated with the Simplex Wire & Cable 
Co. Mr. Osberg is 34 years old, was edu- 
cated at Brown University, and is a mem- 


3ulletin No. 651 covers the dyeing of 
tan cotton canvas padding—Grade 6. 

All of these bulletins contain the com- 
plete Government specifications and re- 
quirements, as well as the dyeing pro- 
cedures which Calco recommends for 
meeting these requirements. 


Copies of any or all of these bulletins 
may be obtained by writing Calco’s Adver- 
tising Department at Bound Brook, N. J. 


ber of the Division of Rubber Chemistry, @ MAY MEETING, ONYX ORGANIZA- 
A.C.S.,. and the American Chemical TION 
Society. 


The May meeting of the Onyx Oil & 

tes Chemical Co., Jersey City, N. J., was held 
on May 18th in the conference room of 

@® CALCO BULLETINS their plant. Invited guests included a num- 
The Calco Chemical Division of the Der of textile manufacturers and editorial 
American Cyanamid Company of Bound  Tepresentatives of trade journals. Chemists, 


Brook, New Jersey. has announced a num- _—-eXecutives and members of the sales staff of 
ber of new bulletins on the dyeing of | the Onyx organization were present. 
fabrics procured by the United States Gov- Following lunch, Sidney S. Korzenik, 


ernment. This is in line with their policy secretary of the National Knitted Outer- 
of endeavoring to aid textile concerns in wear Association, addressed the gathering. 
the conversion of their operations from He discussed the work of the trade associa- 
the production of civilian to Government tion and how it might co-operate with 


materials. various government agencies in the war 
Bulletin No. 624 covers the dyeing of _ effort. 
olive drab cotton tape with direct colors Following Mr. Korzenik’s address, the 


for mosquito bar taping. guests were taken on an inspection tour of 


Bulletin No. 639 covers the dyeing of the laboratory and plant. The tour was 
Olive Drab No. 3 cotton twill uniform conducted under the supervision of Dr. H. 
lining. H. Mosher. 






given by using a mangle with a fairly soft and flexible nip. 
Friction batching, however, was not good practice owing 
to the possibility of producing rub marks on the padded 


’ : goods. The pigment padding process had no influence in 
(Continued from page 251) or Ps I 8 I 


being usually boiled out in soda ash, where as heavier 


modifying the tendering properties of certain vat dyes 
so that, wherever possible, non-tendering dyes should be 


materials, particularly drills and duck cloths, were boiled — used. 


in caustic alkali. Goods containing viscose or cellulose 
acetate rayon should not be boiled, but scoured in hot soap 
and ammonia. It was not necessary to desize cloths before 
padding, but better results as regards penetration were 
obtained on desized materials owing to their higher degree padding process, 
of absorbency. Friction padding was not condemned, gated. 

but it was not advocated for light goods, particularly if 
lapped rollers were being used, owing to risk of per- 
manently damaging the material. The best results were 
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R. Greenlees asked if the method of application described 
by the Lecturer could be employed in dyeing azoic colors? 
The Lecturer said that he did not know any successful 
practical method of applying azoic dyes by the pigment 
although this method had been investi- 


J. Bruce said that, in the pigment padding method, it 
seemed to be necessary to assume that an almost perfect 
padding mangle would be used, just as was the case in 
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padding any other insoluble material on cloth. Could 
some latitude be allowed in padding vat pigments, and did 
the subsequent reduction on the jig even up any 
dispersion of pigment? 


uneven 


The Lecturer said that, in general, a padding mangle 
need not be perfect to give satisfactory results, particularly 
if medium and heavy shades were being dyed, as small 
faults were covered up during the subsequent jig-“dyeing” 
operation. In padding light shades on mercerized poplins, 
however, there was not sufficient dye used to cover up 
any unequalities caused by padding and, therefore, in such 
cases the expression of the mangle should be consistent 
throughout its width. 


T. J. Brown asked if it was possible to pad the vat dye 
and subsequently reduce and dye on the winch, particularly 
in the case of certain types of cloths which were not suitable 
for jig treatment? 


> 


The Lecturer replied in the affirmative. He said, how- 
ever, that when reducing on the winch, excessive washing 
off of pigment occurred before reduction was complete, 
and to overcome this defect it was necessary to add salt 
to the reducing bath. A still better method was slightly 
to thicken the padding liquor with gum and dry the cloth 
carefully before the reducing operation, whereby very 
little loss of pigment dye occurred in the reducing bath. 
Moreover. shades having excellent solidity on unions were 
obtained by this method. 


—— ¢ ¢——— 


Research Possibilities in the 
HOSIERY INDUSTRIES* 


A. POLLARD, M.Sc. (Tech.) 


“e 


OULD a research association be of value to the 
hosiery industry?” was the title of a paper to the 
Leicester Textile Society by Mr. A. Pollard, M.Sc., re- 
cently appointed head of the Leicester School of Textiles. 
Mr. Pollard said: 


The hosiery industry is one of the few large-scale in- 
dustries which does not possess a research association. 
It does not support existing research associations to any 
great extent and there seems to be a lack of published 
research work on knitting. In view of the increase in 
intensity of foreign competition, the application of science 
to the solution of everyday problems becomes more neces- 
sary and unless new knowledge is sought and applied, an 
industry is bound to suffer. 


The development of the textile industry has been largely 
brought about by practical men, who only imperfectly 
understood the materials with which they worked. The 
development of any particular machine or process was 





*Reprinted from The Textile Manufacturer (England). 
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largely the result of trial and error methods, and great 
The tragedy is that 
they did not quite understand the reasons for the success 
or failure of any particular experiment and records were 
not kept of the reason for failures. Such records would 
be very valuable. 

It has been said of nearly all branches of the textile 
industry that any particular job is an art and not a science, 
This view may have been taken because the operative did 
not understand cause and effect under any given set of 
conditions. 


credit is due to these early pioneers. 


In many cases applied research has almost 
eliminated the art and made the job a science. 

With limited financial support the best method of 
approach is to concern oneself with problems of out- 
standing technical importance and use these as the founda- 
tion for fundamental work. On the other hand, if the 
necessary financial aid was assured and the trade is content 
to wait for results, the work would probably be best 
approached from the purely scientific angle and the results 
afterwards applied to the problems of the industry. Funda- 
mental research work of the first three is at the present 
time being extremely well done by the existing textile 
associations on raw materials, yarns and dyeing. 

The research associations have, however, attempted to 
improve yarns rather for weaving than for knitting. 
Twistless yarn was primarily intended for the weaving 
trade but such a yarn might be valuable to the hosiery 
industry though manufacturers could not use it in its 
existing form. _ From the hosiery standpoint, there is 
plenty of work to be done to find out the behavior of 
yarns under various conditions, while there is a large 
field for development of new types of yarns for knitting. 
Much satisfactory work in dyeing and finishing has been 
done for woven materials but the solutions of problems in 
hosiery manufacture have been left mainly to individual 
enterprise. 

In hosiery machine construction, a great amount of work 
has been done in this field, again by the individual firms 
concerned, working on the basis that a machine should be 
able to produce the best fabric possible while retaining 
all the natural properties of the fiber. 


It is the fabric field that probably the greatest possibilities 
exist for research. We know very little about the physical 
properties of knitted fabrics. What is wanted is a full 
investigation into the effects of yarn twist, yarn tension 
and yarn counts on strength, extensibility, elasticity, com- 
pressibility, porosity, heat retaining properties, etc. Very 
little is known, too, about knitting faults. What is re- 
quired is a comprehensive long-term policy of research into 
the causes of the faults and an investigation into possible 
cures. The case of new uses for knitted fabrics offers a 
great scope for research. The knitting trade has a 
monopoly in hose and underwear, but in other spheres has 
to face competition from the weaving trade. 


Mr. Pollard said that speaking generally, the hosiery 
trade owes more to the hosiery machine builder, the dyer 
and finisher, and the spinner than it does to the knitter 
for its advancement. 
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(Continued from page 252) 
the dye bath containing further dispersing agent, the goods 
are entered and treated as for dyeing. Suvsequent treat- 
ment is in a cold solution of sodium nitrite acidified with 
acetic acid, followed by a sodium carbonate bath to com- 
plete the coupling. 

Cellulose acetate can readily be printed direct, giving 
normal fastness on steaming. The paler shades can be 
printed with thickening only, the medium and heavy shades 
profiting by use of an assistant of the cellulose acetate 
gelling type, such as alcohol, diethylene glycol, etc. Dye 
selection, as regards printing and washing suitability and 
non-volatility in steam, is implicit for this application. 
Besides the dispersed water-insoluble dyes for Celanese, 
there may be employed in printing technique the Duosol 
or water soluble type, with gelling agent as essential 
addition. For Celanese-cellulose mixtures both SRA and 
Duosol types may be employed, with novelty possibilities 
due to such dyes fixing on Celanese only. For solid 
shades vat dyes find most application, printed by the 
sodium-sulfoxylate-formaldehyde technique without pre- 
reduction. In the discharge style the printer is also able 
to use the familiar sulfoxylate-formaldehyde, though use 
of an auxiliary is essential to permit the entry of the 
water-borne sulfoxylate compound into the substance of the 
fiber. Barium and calcium thiocyanates are most favored 
for this purpose. Vat dyes having affinity for cellulose 
acetate are used for “illumination” or coloration of the 
discharge prints; white discharges usually have titanium 
dioxide pigment incorporated, with albumen as a fixative 
and barium thiocyanate as assistant. Resist under Aniline 
Black, a very fine style of work, is accomplished by means 
of sodium acetate with zinc oxide, and may be excellently 
colored with the SRA type dyes. 


The Dyeing of Cotton with Mineral Khaki 
Race, Rowe and Speakman—J. Soc. Dyers and Col.. 
57-213, July, 1941.—(The increasing difficulties encoun- 
tered in securing sufficient suitable dyestuffs to provide 
for current vast army procurements have served, among 
other things, to bring again into prominence the old-time 
process of dyeing heavy cotton fabrics with mineral khaki. 
Under pressure from the War Department, striking im- 
provements have recently been made in the depth of 
shades dyed by this method. The extensive inquiry into 
the nature of mineral khaki dyeing which is described in 
the present paper is therefore a matter of more than 
passing interest.) 

The most important method of dyeing cotton with 
mineral khaki, one which until comparatively recently has 
been in almost universal use. consists essentially in im- 
Pregnating cotton with a solution containing a mixture 
of chromium and iron salts. the absorbed salts being fixed 
on the material by development with a solution of sodium 
carbonate and sodium hydroxide. The pigment produced 
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by this method is a mixture of chromic and _ ferric 
hydroxides, or hydrated ferric and chromic oxides, or 
complexes derived theretrom, the whole being precipitated 
in excess alkali. 

The above method has the disadvantages, that the 
material which has been treated with sodium hydroxide is 
strongly alkaline and that the large amount of metal 
hydrates which must be deposited in the fiber to obtain 
the desired depth of shade renders the material stiff to 
handle. To overcome these difficulties a more recent 
method of dyeing develops yarn, impregnated in the same 
manner, in a solution of potassium chromate. The yarn 
is then washed for 24 hours and dried. An aqueous 
extract of the material dyed by this method is essentially 
neutral, and the shades resulting are deeper than those 
produced by alkali development. The chemical nature of 
the pigments formed by this process is more obscure, it 
being generally assumed that the dyed material contains 
a mixture of so-called chromium and iron chromate. 

An extensive survey of the work of previous investiga- 
tors confirms the theory that in the chromate development 
process of mineral khaki dyeing the compounds initially 
deposited on the fiber are chromium and iron chromates. 
Whether or not these undergo hydrolysis during washing 
would appear to be a matter for speculation, and the 
object of the present work is to determine the nature of 
the changes which the pigment undergoes during the 
various processes involved in chromate development. The 
properties of the ultimate pigment formed in chromate 
development are also compared with those of the pigment 
from sodium hydroxide-sodium carbonate development, 
and a new method described for developing a mineral 
khaki resembling the former pigment more closely than 
the latter. 

As the result of a very careful experimental investiga- 
tion into the chromate development method of dyeing, the 
following general conclusions are reached: Development 
with potassium chromate of yarn impregnated with chrome 
alum results in the production on the fiber of a chromium 
chromate having the formula 3Cr.O,.4CrO,. This product 
is hydrolized in the subsequent washing which the yarn 
undergoes, with the production of pigments in which the 
ratio of trivalent to hexavalent chromium increases with 
increasing time of washing, the ultimate product of hy- 
drolysis being some form of hydrated fully-reduced chromic 
oxide. During the washing process, a small percentage 
of the resulting chromic acid attacks the cellulose of the 
yarn with the formation of oxycellulose and consequent 
loss in fiber strength. Drying the dyed yarn results in 
reduction of hexavalent chromium at the expense of the 
cellulose. For example, drying freshly developed mineral 
khaki dyed cotton results in almost complete disintegration 
of the fiber, while drying yarn which has been washed for 
24 hours after development produces a loss in fiber strength 
of only 10 per cent to 15 per cent. In the case of yarn 
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containing a chromium compound fully reduced by ex- 
tended washing in running water, drying has no effect 
on the strength of the yarn. 


The iron chromate which is produced by the potassium 
chromate development of yarn impregnated with iron alum 
corresponds with the formula 3Fe,O,.2CrO, and is much 
more readily hydrolized by washing with water than is 
the corresponding chromium compound. Washing in 
running water is sufficient to hydro.ize the iron chromate 
completely. 

When chromium chromate and iron chromate are formed 
together by impregnating yarn with chrome alum and iron 
alum, followed by development with potassium chromate, 
the behavior of the mixed pigment during washing and 
drying is approximately an additive function of the 
chromium and iron chromates it contains. 

While cotton dyed with an alkali-developed pigment is 
more resistant to attack by micro-organisms than undyed 
material, it is believed that the chromate developed pigment 
is specially valuable as a mold-proofing agent because it 
contains alkali-soluble chromium. The pigment obtained 
by sodium-hydroxide-sodium-carbonate development is de- 
ficient in “soluble chromium,” and is, presumably, less 
efficient than the chromate developed pigment in combating 
attack by micro-organisms. The differences between the 
two types of pigment are thus of practical significance. 
and an investigation was made to devise a process, which, 
while less wasteful of chromium, simulates chromate de- 
velopment in giving a neutral pigment containing alkalli- 
soluble chromium. 


To this end a series of experiments was carried out in 
which cotton yarn after impregnation in solutions of iron 
alum and chrome alum was developed by treatments with 
ammonia, ammonia carbonate and mixtures of the two. 
As has been previously stated, the chromic oxide produced 
by the chromate development process possesses different 
properties from the hydrated chromic oxide deposited on 
the fiber by the sodium hydroxide-sodium carbonate de- 
velopment, the chromic oxide resulting from the hydrolysis 
of the chromium chromate being browner and containing 
more chromium extractable by warm 10 per cent NaOH 
solution. 

Experiments with the use of ammonia as developing 
agent indicate that, when the pigment is developed at 80° 
C., the chromic oxide on the fiber is closely related to 
that resulting from chromate development. Cold ammonia, 
warm or cold ammonium carbonate, or a mixture of am- 
monia and ammonium carbonate produces a_ hydrated 
chromic oxide the alkali-solubility of which is intermediate 
between that of the pigment produced by sodium hydroxide- 
sodium carbonate development and that obtained by de- 
velopment with chromate or hot ammonia. 


In order to combat attack by micro-organisms, it is 
believed that the pigment on mineral khaki-dyed yarn 
should be neutral and contain an appreciable amount of 
chromium soluble in warm 10 per cent sodium hydroxide. 
Of the methods of alkali development examined, only that 
using ammonia at 80° C. will produce a pigment possessing 
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the requisite properties. While this method is less wastefy] 
of chromium than the chromate development process, care 
must Le exercised in its use in large-scale practice to 
prevent access of ammonia to machinery containing copper 
or its alloys. 


The Dyeing of Cotton with Mineral Khaki—Part 3 

Race, Rowe and Speakman—J. Soc. Dyers and Col, 
February, 1942.—In previous papers by the same authors 
the process of dyeing mineral khaki on cotton by develop- 
ment with potassium chromate has been discussed in detail, 
It was shown that when cotton is impregnated with 
solutions of iron alum and chrome alum and passed into 
a bath of potassium chromate, chromates of iron and 
chromium are deposited on the fiber, and a study was 
made of the chemical changes undergone by such chromates 
on washing and drying the cotton material. The present 
paper considers the change which may take place in the 
chromate developing bath on continued use, and the effect 
which such change may have on the nature and amount 
of the iron and chromium compounds deposited on the fiber. 

It was found that sulfuric acid is formed in the chromate 
developing bath, and that the acidity of this bath increases 
with continued use, causing a progressive decrease in the 
total amount of the oxides deposited on the fiber, due to 
the dissolution of chromium and iron chromates in the acid 
medium, and also a progressive decrease in the ratio of 
total to hexavalent chromium and of iron to hexavalent 
chromium. 

There are limiting pH values below which chromium 
chromate and iron chromate are not precipitated in sub- 
stance by the interaction of potassium chromate and 
Chromium 
chromate is not formed below a pH value of 3.84 and 
iron chromate is not formed below a pH value of 2.03. 
When chrome alum and iron alum are used in admixture, 
no precipitation occurs below a pH value of 2.15. If after 
each developing operation the acid formed is neutralized 
with sodium hydroxide solution, the developing liquor can 
be used about 5 times without appreciable change in depth 
of shade of the dyed cotton, and about 10 times before the 
potassium chromate is exhausted. 


®CLASSIFIED® 


POSITION WANTED: Hosiery dyer for past sixteen 
years on pure silk, cotton, rayon, nylon and mixed fibers, 
with large hosiery mill in south as head dyer. Capable 
of handling large production, willing to go anywhere, best 
reference. Member of American Association of Textile 
Chemists and Colorists. Write Box No. 355, American 
Dyestuff Reporter, 440 Fourth Ave., New York, N. Y. 


chrome alum and iron alum, respectively. 








POSITION WANTED: Textile Chemist. Thorough 
experience in all phases of textile processing and applica- 
tion of all types dyestuffs. Have specialized in plant con- 
trol, trouble diagnosis, process development, research. 
Desire connection with progressive organization. Married. 
Employed. Write Box No. 381, American Dyestuff Re- 
porter, 440 Fourth Ave., New York, N. Y. 


AMERICAN DYESTUFF REPORTER 





The needs of our armed forces must be met fast, 
() I (: in unprecedented quantities—and without fail. 


The change-over raises a thousand pressing 


problems. How to adapt present equipment? 
What materials are needed most, and quickest? 
How to meet these pressing needs in the face 


of a growing scarcity of many essentials? 
° ° Because of our long experience with govern- 
| Histo mm ment needs and specifications, Calco is in a 
particularly favorable position to advise you on 
all matters relating to color work on Govern- 
ment contracts. With many other problems, 
= too, our long experience with the chemistry 
of color can prove a practical aid. 
Your Calco representative, and our Technical 
Service Department are at your service to help 
in overcoming your own particular difficulties. 


CALCO CHEMICAL DIVISION 
AMERICAN CYANAMID COMPANY 
Bound Brook, New Jersey 


Boston « Philadelphia « Providence » New York « Charlotte » Chicago 
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EXPERIENCE 


and RESEARCH 


With silk preempted for defense, rayon and 
cotton must be adapted to an increasing number 
of applications. 

Out of a third of a century of experience, Laurel 
technicians and research department have antic- 
ipated many of the current problems in making 
rayon and cotton fulfill their new roles in civilian 
and military applications. 

Laurel Rayon Oils and Finishes are available 
for immediate delivery, and special 2 syn com- 
pounds can be prepared quickly. Make use of 

Laurel laboratory experience 


and facilities. Your inquiry will 
y receive prompt attention. 
; SOAP MANUFACTURING CO., IN 


SOAPS + OILS + FINISHES 


Wm. H 


Get « 
HANDSOME BINDER 


for your copies of the 
DYESTUFF REPORTER 


Handles and looks like a book. 
Each copy is snapped in as desired. 
Opens flat for easy reading. 

Holds a full year’s issues. 


Protects your copies. 


Only 


$ 50 Postpaid, cash with order (U. S. 
= and Canada); foreign postage extra. 


OWES PUBLISHING COMPANY, INC. 


440 FOURTH AVE. NEW YORK, N. Y. 


C. 


FIBERS NEW 
AND OLD— 
WEAVE BEST 
WHEN SIZED 
WEEME . 2 2 


HYDROXY* SIZES 


for Rayon, Spun Rayon, Acetate and Bemberg and other 
Synthetic yarns— 

—developed in the Kali laboratories, after full study— 
Used and approved by leading miils everywhere. 


Bring Your Sizing Problems to Kali. 
(*Reg. U. S. Pat. Off.) 


KALI MANUFACTURING CO. 


Manufacturing Chemists 
rae 


New York’s 
Friendliest Hotel 


Where Your Comfort Comes First 


Its perfect location in the heart of the centre of textile 
activities has long made the Prince George the favorite New 
York hotel of people in the textile wet processing business. 
Out of town textile men can de more in less time, when 
they make this hotel their headquarters. 


You have your choice of 1,000 spacious rooms, all with 
bath. Five famous restaurants and a cafeteria. Quiet, yet 
within three minutes of the shopping district. When you 
bring your family with you, trained supervisors will enter- 
tain your children. New low rates make the Prince George 
New York’s most outstanding hotel value. 
booklet F. 


Single room with bath from $2.50 
Double room with bath from $3.50 


Write for 


Prince George Hotel 


14 EAST 28th STREET 


Gzoacr H. Newton (Manager) 


AMERICAN DYESTUFF REPORTER 





We offer 
Two new cationic type softeners 


TEXAMINE 


a pure white permanent softener economical to use due to its 
complete exhaustion qualities 


TEXAMINE Kk 


a permanent softener and desizing agent for processing grey 
goods in the kier eliminating the customary grey desizing. 


May we serve you? 


COMMONWEALTH COLOR & CHEMICAL CO. 


MAIN OFFICE AND WORKS: Nevins, Butler and Baltic Streets, Brooklyn. N. Y 


Philadelphia ° Chicago ee LF Valelac: * Gloversville . Kansas City ° Montreal 






RESEARCH’S CONTRIBUTION TO THE TEXTILE INDUSTRY 


21 of a series of timely suggestions for solving war-time problems 



















You may find the answer to your prob- readily be made in the cold by use of Wax which “dissolves” in hot water. 
lems in the following list: synthetic emulsifying caret. The fin- (135) 
: ; ished oil is readily removed by water, is is ae ; oS de 
A water soluble material that gives a non-oxidizing, stainless and will not car- Oil which remains fluid at -50° C. 
soft, flexible, transparent film on paper, “sone a (167) without freezing. (136) 
se : f 4 . ° . . 
textiles, wood, etc. (112) er : Glycerin substitutes meeting specific 
Olive Oil substitute for textile and Textile oils used as worsted lubricants, requirements are now commercially 
other technical lubrication. (128) spun rayon stock lubricants, finish and — ayailable. (175) 
i : lustre oils for cotton, rayon and other f ; . 
Waterproof cloth or paper in_ one natural and synthetic yarns can econo- In laundering white garments, if the 
operation. A new waterproofing liquid mically be made by means of a new filler is washed out, the original stiff- 
does it. (133) synthetic oil, produced from domestic wee and heres a -s oa by a new 
: : ; 5 : : water soluble, colorless syntheti 1. 
Textile lubricant which is water raw materials. (170) ' his ca etic resit 




















a (180) 
soluble. (137) 
é , Subhe The adhesion of rubber to cloth on A hygroscopic, water soluble liquid 
Flameproofing agent for textiles, vulcanization can be increased by the Pe ae ie sendiienh die aul 1 
aper, wood, etc (143) addition of a chemical material to the “OX *S S@ Cuceient Gye smivent am 
paper, wood, etc. shay waar sale (151) which replaces glycerin in many in- 
Cotton and rayon braid, shoe laces, i i stances. (182) 
ete., are treated with a combination of Wax which will not melt in boiling Gum Tragacanth Ribbon is being re- 
hich 1 to give increased flexibility and water. (110) placed by a new edible gum of domestic 
high lustre. (148) 3 ; ? origin. (183) 
Eg ae eS a Substitutes for imported waxes such 
ae oe en og el ye as Montan wax, Ozokerite, Japan wax, See number in parenthesis after each 
hich makes them “soluble” in water. oe wer aeuieiin. (114) subject. Jot down and mail to us any 
(149) number that interests you. We will send 
Se a aoe ee er Synthetic oils dispersible in water you data sheets about the chemicals and 
stable in the presence of sulphuric acid. that do not contain soap, or added emul- rea uses. Answers to many other prob- 
aluminum sulfate and other electrolytes, sifiers. (121) Tee in your industry are given in our 
can readily be made by use of a new i ets, s = ay page manual “Chemicals by Glyco” 
| al al aimalaifving anent. (152) Emulsifying agent for emulsions stable | —which is yours for the asking. “GLYCO 
) 7a : atti ; y to strong acids, salts and other electro- PRODUCTS CO., INC, 230 King 
Nylon” and “Vinyon” lubricant can lytes. (122) Street, Dept. 51, Brooklyn, N. Y. 
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Next to the Stars and Stripes ... 


AS PROUD A FLAG AS INDUSTRY CAN FLY 


Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 


I, doesn’t go into the smoke of battle, but 
wherever you see this flag you know that it spells 
Victory for our boys on the fighting fronts. To 
everyone, it means that the firm which flies it has 
attained 90 percent or more employee participa- 
tion in the Pay-Roll Savings Plan . . . that their 
employees are turning a part of their earnings 
into tanks and planes and guns regularly, every 
pay day, through the systematic purchase of 
U. S. War Bonds. 


You don’t need to be engaged in war production 
activity to fly this flag. Any patriotic firm can 
qualify and make a vital contribution to Victory 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 
State Defense Savings Staff Administrator that 


you have reached the goal. 
how you may obtain your flag. 


If your firm has already installed the Pay-Roll 
Saviags Plan, now is the time to increase your 
efforts: (1) To secure wider participation and 
reach the 90-percent goal; (2) to encourage 
employees to increase their allotments until 10 
percent or more of your gross pay roll is sub- 
scribed for Bonds. “Token” allotments will 
not win this war any more than “token” resist- 
ance will keep our enemies from our shores, 
our homes. If your firm has yet to install the 
Plan, remember, TIME IS SHORT. 


Write or wire for full facts and literature on instal- 
ling your Pay-Roll Savings Plan now. Address 
Treasury Department, Section D, 709 12th Sty 
NW., Washington, D. C. 


He will tell you 


Make Every Pay Day “Bond Day" 


Employees of Howes Publishing Company are participating 100% 


U. S. GOVERNMENT PRINTING OFFICE 16—27879-1 Form No. DSS-BP-4 
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ALR On: 
Tes 


ALROMULSOL 


(Mineral Oil Emulsifier) 















The perfect emulsifier for mineral oils; 
used successfully by woolen mills for 


the past three years. 







1 One part of ALROMULSOL in 
four parts of mineral oil will give 
a clear oil. 





-«* No. 1 BASIC MATERIALS 
FOR UNCLE SAM’S ARSENAL! 














One to five per cent emulsions of 
ALROMULSOL are stable for 
long periods of time. 












Perhaps you as a manufacturer of papers, 











metals, textiles or some other commodity 





ALROMULSOL is a perfect lubri- 


do not realize that alkalies are a factor cant for wool. 






in nearly all industries— practically every one 










ALROMULSOL reduces static. 


of which is on a war time production basis. 


This explains why, even though Solvay is 












America’s largest producer of alkalies, it cannot 


ALROMULSOL eliminates stain- 
ing. 


always supply full alkali requirements of the 


many Solvay customers who manufacture other 
















Cou hb} WwW 


than war materials. 


ALROMULSOL scours out read- 
ily and completely. 





Yet, as fast as changeovers can possibly be 


made, we are increasing production of impor- 











tant alkalies and related products to meet war 


Samples of ALROMULSOL will 


time needs. At the same time, it is possible that be furnished upon request. 


Solvay Technical Service may prove 
helpful in finding a solution to prob- 


lems arising from material shortages. 





Inquiries are cordially solicited. 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 RECTOR STREET NEW YORK, N. Y. 


BRANCH SALES OFFICES: 
Boston ° Charlotte ° Chicago ° Cincinnati 
Cleveland . Detroit . New Orleans ° New York 
Philadelphia Pittsburgh ° St. Louis ° Syracuse 
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Alrose Chemical Co 
Althouse Chemical Co 
Amalgamated Chemical Corp........ 
American Aniline Products, Inc 
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Ansul Chemical Co. 
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Atlas Electric Devices os 
Becco Sales Corp............ 
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Fine Chemicals Division 
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Emery Industries, Inc 
Exact Weight Scale Co 
Fancourt & Co., W. F.. 
Gardinol Corp. 
Geigy Company, Inc 
General Chemical Co 
General Dyestuff Corp... 
Glyco Products Co., 
Hart Products Corp 


BURK-SCHIER 
WET-PROCESSING 
AGENTS 


AT YOUR SERVICE 


Burkart-Schier Chemists 
and Technical Service 
Men are available at all 
times to cooperate with 
the Textile Industry in 
its processing problems 


BURKART-SCHIER CHEMICAL CO. 
CUMS += CHATTANOOGA, TENNESSEE CONKSTHED 


PENETRANTS * SOFTENERS * SOLUBLE OILS « FINISHES 
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Hercules Powder Co. 
Naval Stores Department 
Synthetics Department 
Hotel Manger .... 
Hooker Electrochemical a. 
Houghton & Co., 
Kali De aeies = é 
Kelco Co. 
Laurel Soap Mfg. Co... 
Mathieson Alkali Works 
National Aniline Division, Allied Chemical & Dye Corp. 
National Carbon Co., Inc., Carbon Sales Division.. .. 
National Oil Products Co 
Nyanza Color & Chemical Co 
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a ae 
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Warner Chemical Co 
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THE PREFERRED DE-SIZING AGENT 


for cottons, rayons and mixed goods 


For your de-sizing problems — 
our technical men are at your 


service . . . Write or ‘phone. 


WALLERSTEIN COMPANY, INC. 


180 MADISON-.AVENUE, NEW YORK 
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Aqua-sec ... for the past 
ten years has successfully satisfied the 
stringent demands of the consumer 
market .. . now . . . Aqua-Sec meets 
government specifications for water- 
repellency, It is being used for tent- 
ings, sleeping bags, work uniforms and 
summer dress uniforms. 


Because of its versatility, AQUA-SEC 
is standard for acetate rayon, rayons 
and cottons for military needs. 


AQUA-SEC CORPORATION 


1450 BROADWAY, NEW YORK 





PAD AND CALENDER — Padding 


and calendering are probably two of 
the most difficult plant operations to 
reproduce satisfactorily in the labora- 
tory. However, after much experiment- 
ing over a period of years, the Rohm & 
Haas laboratory has developed both a 
pad and calender which closely simu- 
late mill conditions. The pad, shown 
in the foreground, and the calender, 
shown in the background, are electric- 
ally operated with controlled regulation 
of speed, pressure, and heat. The calen- 
der may be used for both plain and 


hydraulic calendering as well as for 


back-filling. 


SEMI-WORKS FOR THE INDUSTRY 
— Specially-designed adders, calen- 
ders, drying ovens, slashers, and other in- 
dispensable textile equipment make the 
Rohm & Haas Sales Service Laboratory a 
valuable semi-works for the entire textile 
finishing industry. 

In this complete textile finishing plant 
in miniature, new products receive tests 
under conditions almost exactly similar 
to actual mill conditions. Here, customers’ 
problems are evaluated and checked to 
find the best possible solution. Let our 
semi-works for the textile industry assist 
you with your operating problem. 


TRITONS —Synchetic detergents, emulsifying, 


wetting, and dispersing agents. 


RHOTEXES —synchetic gums for sizing and 


thickening. 


DEGOMM AS —Concentrated diastatic and 


proteolytic enzymes for desizing. 


RHOPLEXES — Aqueous resin dispersions for 


finishing and coating fabrics. 


RHONITES —Modified urea formaldehyde 


resins for textile finishing. 


PROTOLIN —Seripping agent for wool stock 


and piece goods. 


FORMOPON Reducing and stripping agent 


in acid systems. 


LYKOPON-Reducing and stripping agent in 


basic systems. 


ROHM & HAAS COMPANY §& 


WASHINGTON SQUARE, PHILADELPHIA, PA. ——— 





Manufacturers of Leather and Textile Specialties and Finishes. . Enzymes. . Crystal-Clear Acrylic Plastics. . Synthetic Insecticides . . Fungicides. . and other Industrial Chemicals 


PURABEAU 


CARRIES ON 


S$3GahneO-L L EUR BORO $:;-.-) Noe 


MANUFACTURERS OF TEXTILE SOAPS, SOFTENERS, OILS, FINISHES 
COLLINS & WESTMORELAND STREETS, PHILADELPHIA, PA, + ST. CATHARINES, ONTARIO, CANADA 





A control laboratory 
at a Cyanamid plant 
producing chemicals 
for textile industry. 


extent of Cyanamid control, it is necessary to go back to 
raw materials from which Cyanamid chemicals are te 
made. These, as well as the finished product, to be accepta 
are tested in the laboratory against high quality stand 

Purification and conditioning of water supply . .. mode 
zation of production equipment and methods... even 
nature of packing and storage facilities are also care 
integrated parts of the broad system of accurate, depé 
able control of chemical production at Cyanamid. 


This multiple control from raw material to finished prod 
holds for Cyanamid’s most commonplace, simply compo 
ed types of chemicals as well as the more complex, delicaté 
balanced compounds. This fact verifies the wisdom of rely 
upon one carefully controlled source of supply for all ch 
cals...sulphonated oils, penetrants, softeners, finishes, 
ing compounds, wetting agents or other staples and spee 
ties for uniform quality and economical textile proce 


At Cyanamid, CONTROL is much more than routine check-up 
during the manufacture of a chemical. While checking up in 
this way is, of course, vitally important to exercising the 
proper control for uniform high quality in a product... it 
is only part of the job. To gain the complete picture of the 
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Each step in chemical production at Water is essential to most chemical producing processes. SULPHONATED OILS; PENETRANTS; SOFTENERS; F 
Cyanamid is automatically recorded by Here is one of the large-capacity water purification units 


*_* . . . . . . + * 
sensitive gauges for accurate check-up. installed ina Cyanamid textile chemical producing plant. SIZING COMPOUNDS; DECERESOL* WETTING 


*nee. U.% 








